
Iffaw

Tolw_̂

jo^ riLviva ,At,
003711

Page 1 of

ENGINEERING A	 1 I	 SIAI=Al
2.	 To	 (Receiving Organization)

3. 
W (Originating Organization) 4.	 Refatild WFN;603bj3

N/A

Distribution Env.	 Restoration Engineering 7.	 Purchase Order No.:

NIAS.	 P,-) /Nog./D-pt./Div.: 6.	 Cog. Engr.:

85900 A.	 D. Krug 9.	 Equip./Component No.:
8 ,	 Onginator Remarks:

Release N/A
10.	 System/Bldg./Facility:

N/A

WEIVED
12. Major Assm. Dwg. No.;

N/A11. Receiver Remarks. V
13.	 Pernnit/Pomit A

p
plication No.:

NIA
14.	 Required Response Data:

N/A
DATA TRANSMITTED (F) (G) I	 JH) (1)

Approval Reason
Orig^ Rec. i,_

room (8) Document/Drawing No. (C) Sheet

NO.

(D) Rev.

No.
(E) Title or Description of Data Transmitted D.sig' for Trans.

notor or

note, mittal
Dig 0-

stion

Dispo.

sition

WHC-SD-EN-TI-266 0 Data Validation Report for Q 1/2 1

the 100-KR-4 Operable Unit

First Quarter,	 1994

6. KEY

Approval Designator (F) Reason for Transmittal (G) Disposition IH) & (11

E, S. 0. D OR N/A
1.	 Approve 4. Review 1. Approved 4. Reviewed ..1,,nan.nt

(see WHC-CM-3-5, 2.	 Rol.... 5.	 Pas[-Review 2. Approved wi,,mment 5- Reviewed w/c.mm.nt
So.. 12.7) 3.	 Information 6.	 Dist. (Receipt A.know. Required) 3.	 Disapproved w/c.rnm.nt 6. Receipt acknowledged

(G) (K) 17.
SIGNATURE/DISTRIBUTION

(0) IH)
ISee Approval Designator for required signatures)

Rea,
Di.p. JJ) Name (K) S?naturo	 (L) Date	 (M) MSIN (JI Name (K) Signature	 ILI Date	 (M) MSIN

He.-
Di.,

son / J son

2
1 Cog. Eng. (2) 3A.D. Krug H6-02 Central	 Files L8-04

2 cog- m R.P. Nocket	
^Id_L) 61j,y11q

3116-12 IRA Clearance 114-17

2 1'	 D.G. Farklick
r
ZY,/?Z_16(Z/. HASM:	 K.N. Pool 2

Safety
CRJ 3EPIC H6-oB

En,

efollE ;16 6

18. 20. 21.	 DOE APPROVAL (if required)

Cirl No.

r [--] Approved
A. D. Kruo
Signature of EDT	 Data Datead Representative	 D Cognizant Manager	 Date 1:1 Approved ./.,nneurnt.
Originator Receiving organization

[] Disapproved w/,.nvn.nt.

BO-7400-172-1 (07 1911



w'ti

!1

INSTRUCTIONS FOR COMPL ': ION OF THE ENGINEERING DATA TRANSMITTAL
11ME El '--K Itnr OR r e-)

BLOCK TILE

(11 EDT • Pre-ensigns-. EDT numner.

(2) To 	 (Receiving Organization) • Enter the lnmvmua! !. nerne, title of the organization, or entity (6.9., Distribution) that the EDT is
being bansmnloc Tc

(3) From:	 (Ongmanng Orge nizationl • Enter th ,	olr or nm u • penization onpineting and transmitting the EDT.

(4) Related EDT No. • Enter EDT numner: whr.n petit— to the data being transmitted.

(5)' Pro,-/Prog./Dept./Div. • Enter the Project pro pr am/Department/Division title or Project/Program acronym or Project
Number, Wori, Ordar Number or Organization Code.

(6)' Ceynitant Le d ureer a Enter the name of the individual identified as being responsible for coordinating disposition of
The ED

(7)	 _ Purchnss_Owe, Nu _	 _— _ -_	 _- a... F_n tae rekafer--.-Pi ch	 _e Order (° C.` Nu—he'	 if avr	 e r' le.	 -

(8)' 0, glnato, Remarks a Enter s p ecerl or additional comments concerning transmittal, or "Key" retrieval words may be
entered.

(0) Egwpment/Componant N. • Etter oqugrmonl/comp eoent number of affected item, if appropriate.

(10) Systam/Eldp. IFardhty • Enter anpropnete system, building or facility number, if appropriate.

(111 Receiver Remarks a Enter s p ecial or eddtnonal comments concerning transmittal.

(12) Malor Assm_ Dwg. No a Enter ep)bcable drawing number of major assembly, if appropriate.

(131 Permit/Permit Application No. a Enter applicable perrrut or permit application number, of appropriate.

(14) Required Response Date • Enter the date a response is required from individuals identified in Block 17
(Signature!DlsthIeuh.n).

1151' Dato Iransmnted

( A)`	 item Number a Enter sequential number, beginning with 1, of the information listed on EDT.

_	 ;81'	 Docunierif Drawing No._ .. • En!er_ the_ unique identification number as signed to- the-docurnsnt- o r,-drawing being transmitted.

(C)'	 S p ent No. a Enter the sneer number of the information being transmitted.	 If Ti sit number, leave hlank_

ii,	 r.cv.	 Nr._ a Ennu nn: revision number of the information being transmitted.	 If no revision number, leave
biro,

(E)	 Title or Description of a Enter the title of the document or drawing or a brief description of the subject if no title is
-	 Data Transmitted id,	 T,	 ied.

(F'	 Impact Level • Enter the appropriate Impact Level (Block 15).	 Also, indicate the appropriate approvals for each
item listed, i.e., 50, ESQ, etc.	 Use NA for non-engineering documents.

IG)	 Reason for Transmittal a Enter the appropriate code 1. identify the purpose of the data transmittal (see Block 16).

(H)	 Originator Disposition • Enter the appropriate disposition code (see Block 16).

0)	 Receiver Disposition a Enter the appropriate disposition code (see Block 16).

(16) Key a Number codes used in completion of Blocks 15 (G). (H). and (1), and 17 (G). (H)
(Signalure/Drslribotion).

(17) Signatures Distribution

(G)	 Reason a Enter the code of the reason for transmittal (Block 16).

(HI	 Disposition a Enter the code for the disposition (Block 16).

M	 Name * Enter the signature of the individual completing the Disposition 17 (H) and the Transmittal.

(K)'	 Signature a Obtain appropriate signature(s).

(U'	 Date 0 Enter date signature is obtained.

(M)'	 MSIrJ a Enter MSIN.	 Note:	 If Distribution Sheet is used, show entire distribution (including that
indicated on Page 1 of the EDT) on the Distribution Sheet.

(13) Signature of EDT Originator • Enter the signature and date of the individual originating the EDT (entered prior to transmittal
to Receiving Organization).	 If the EDT originator is the cognizant engineer, sign both
Blocks 17 and 16.

(19) Authorized Representative • Entor the signature and date of the individual identified by the Receiving Organization as
for Rce drving Orgarrrzaoon aethonzeo to approve disposition of the EDT and acceptance of the data transmitted, as

app6oable.

1201' Cognizant Manages a Enter the signature and date of the cognizant manager.	 (This signature in authorization for
release.;

(21) 1 DOE Approval a Enter DOE a p proval (if required) by letter number and indicate DOE action.

' Asterisk denote the required minimum items check by Configuration Documentation prior to release, these are the minimum release requirements.

BD-7400-172-1R (07/911



at	 Rece v
INFORMATION RELEASE REQUEST R WNC-CM-3.4

Complete for all Types of Release

Purpose ID Number (include revision, volume, etc.)

WHC-SO-EN-TI-266,	 Rev. 0[l	 Speech or n	 Reference
Presentation	 (Check

q 	 FULL Paper	 only one

[]	 Summery	 suffix)

[XI	 Technical Report

(]	 Thesis or
Dissertation

[I	 Manual

List attachments.

[I	 Abstract [I	 Brochure/Flier
p	 Visual Aid

(I	 Speakers Bureau

q 	 Software/Database

(I	 Controlled Document.
Date Release Required

[]	 Poster session []	 Other June 15,	 1994
[]	 Videotape

Title-.	 Data Validation Report for the 100-KR-4 Operable Unit

First Quarter, 1994

U
nc

lassified Category

UC-630

Impact

I	

Level	 Q

New or novel (patentable) subject matter?	 [X]	 No (]Yes
If "Yes", has disclosure bean submitted by WHC or other
company?

Information received from others in confidence, such as
Proprietary data, trade secrets, and/or inventions?

[X]	 No	 []	 Yes (Identify)
No	 ri	 Yes	 Disclosure No(s).

Copyrights?	 [X] No	 I 	 Yes
If "Yes", has written permission been granted?

Trademarks?

[X]	 No	 []	 Yes (Identify)

[]	 No	 []	 Yes (Attach Permission)

Complete for Speech or Presentation
Title of Confere

nc
e or Meeting Group or Soc iety Sponsor(ng

N/A

J

r^ e
r,-w

w

Date(s) of Conference or Meeting City/State Will pr
oc

eedings be	 []	 Yes	 []	 No
published?	 []	 Yes	 []	 No
Will material be handed

out?

Title of Journal

N/A

CHECKLIST FOR SIGNATORIES

Review Rewired per WHC-CM-3-4 	 Yes No	 Reviewer - Signature Indicates Approval

Nam (printed)	 Signature	 Date

Classification/Unclassified
Controlled Nuclear Informa tion	 [1 [X1
stmt -General Counsel 	 [] [X1

Legal	 - General Counsel	 [] [X1

Applied Technology/Export

Controlled Information or
International Program	 [] [X1
WHC Program/Project 	 [] [X1

Communications	 [] [X1

RL Program/Project	 [X] []	 E.	 D.	 Golfer p,<	 T"	 Z,	 t
Pubticati on Services	 [X] []	 L.	 S.	 Hermann
Other Program/Project 	 H]

Infor
ma

tion conforms to all applicable requirements.	 The above informa
tion is certified to be correct.

Yes No INFORMATION RELEASE ADMINISTRATION APPROVAL STAMP

References AvaMLable to Intended 	 [X] [] Stamp is required before release.	 Release is contingent upon
Audi nice resolution of mandatory comments.
Transmit to DOE YO/OfF L	 of
Scientific and Technical
Informa tion	 [X] f1

Author/Requestor (Printed/Signature) Date

A. D.	 Krug( (^1 ICn	 C-1l`l lkLl.

-Intended Audience

1 1 	 Internal	 []	 Sponsor	 [X]	 External IG7p 	1

DateI Responsible Manager (

/

_rre)

J

g
^t
J/

.(

/

^^tefljsid^nem,

/C/R. P. Henckel	 W	 (e//y/ l
I 

Date Cancell ed	 Date D i sapproved

BD-76OO-062 (08/91) WEFO74 	 Part 1



LEFT BLANK



SUPPORTING DOCUMENT	 1.	 total Pages 138

2.	 Title 3.	 Number 4.	 Rev No.

Data Validation Report for the 100-KR-4 Operable WHC-SD - EN-TI-266 0
Unit First Quarter, 1994

5 ,	r°y Words 6.	 Author
I

volatiles,	 semivolatiles,	 pesticides/PCB, Nave:	 A.,41̂. Krug
inorganics, wet chemistry, gross alpha/beta, alpha
and gamma spectroscopy 0	 ^^	 6^^4w

Signature	 •^—'

APPROVED  "- * ;  a Organization/Charge Code

E-1	 s	 "2. a 	 0 I C IR 85900/P711A

7. Abstract	 (Q ^a019,7C, ^g

WHC,	 1994, Data Validation Report for the 100-KR-4 Operable Unit First Quarter,
1994, WHC-SD - EN-TI - 266, Rev. 0, prepared by A. T. Kearney, 	 Inc.	 for Westinghouse
Hanford Company, Richland, Washington.

8.

ND USE OF D	 This	 t was prepared for

was
10.	 RELEASE STAMP

 U.S. Depart	 of Energy	 it
only	 to	 tomb,	 direct,	 o	 'nteRrate	 wor	 r
tment of	 rgy contracts.	 This	 t is	 roved

y ie
wed.rates	 tit reviewed.

A	 Thia docunent	 copy,	 since	 it	 ransmitted	 in
 t clearance,	 is made available	 ence solely

n	 formance	 of	 work	 under	 trac	 with	 the
tment	 rgy.	 This document i	 to be	 ed nor

OFF1 0AL RELEASE	
] )6 Y WHC

its c^eents other	 disseminated or us	 or purposes 0	 than
a	 ed abov^fo	 tent approval	 such release 0

sec
g
ured, rfrom 	 P	 t Counsel, U.S. D	 rt	 t

Rnery Fi 	 ,eld Office,	 and,

DISCLAIMER	 -	 This	 report	 was	 anprepared	 as	 account	 of	 work DATE J U N 2 2 1994
sponsored by an agency of the United States Government. 	 Neither the
United States Government nor any agency thereof, nor any of their
employees,	 nor	 any of	 their	 contractors,	 subcontractors	 or	 their -.
employees, makes any warranty, express or implied, or assures any

Legal liability or responsibility for the accuracy, completeness, or
any third party-s use or the results of such use of any information,
apparatus, product, or process disclosed, or represents that its use
would not infringe privately owned rights.	 Reference herein to any
specific commercial	 product,	 process,	 or	 service by trade name,
trademark,	 manufacturer,	 or	 otherwise,	 does	 not	 necessarily
constitute or imply its endorsement, recommendation, or favoring by
the	 United	 States	 Government	 or	 any	 agency	 thereof	 or	 its

--crnrrraexars-oe —sLbcnnf ,8c ro°°	 -The °;°°° and
	 of authors

expressed herein do not necessarily state or reflect those of the
United States Government or any agency thereof.

9.	 Impact Level	 Q

A-6400-073 (11/91) (EF) WEF124



THIS PAGLJs 

LEFrRLANK



WHC-SD-EN-TI-266, Rev. 0

DISCLAIMER

Phis report is designated as Revision 0. The report covers
a specific site for a specific sampling time frame. The report'
addresses only those samples that have been provided for data
validation review.

All related quality assurance samples, including all field
quality control samples, were reviewed and validated to verify
that reported sample results were of sufficient quality to meet
quality control objectives.
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1.0 INTRODUCTION

The following samples were obtained from the 100-KR-4
Operable Unit First Quarter 1994 Groundwater Sampling event:

B09W42
B09W43
B09W44
B09W45
B09W46
B09W47
B09W48
B09W49
B09W50
B09W51
B09W52
B09W53
B09W54
B09W55

)9 W -56

B09W57
B09W58
B09W59
B09W60
B09W61
B09W62
B09W63
B09W64
B09W65
B09W66
B09W67
_B09W68
B09W69
B09W70

----__-__ B09W71

B09W72 B09W87
B09W73 B09W88
B09W74 B09W89
B09W75 B09W90
B09W76 B09W91
B09W77 B09W92
B09W78 B09W93
B09W79 B09W94
B09W80 B09W95
B09W81 B09W96
B09W82 B09W97
B09W83 B09WF1
B09W84 B09WF2
509W85
n nnemanv^noo

The data from the chemical analysis of fifty-eight samples
from this sampling event and their related quality assurance
samples were reviewed and validated to verify that reported
sample results were of sufficient quality to support decisions
regarding remedial actions performed at this site. The samples
were analyzed by Thermo-Analytic Laboratories (TMA) and Roy F.
Weston Laboratories (WESTON) using U.S. Environmental Protection
Agency_ (EPA) CLP protocols.

Sample analyses included:

• Inorganics.

The table below lists the Sample Delivery Groups (SDGS) that
_ -_were validated for this sampling event. The validated data and

the non-validated results for the remaining samples are included
in this report.

1-1
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SDG No. Matrix
No. of Samples

Analyzed Parameters

B09W92 W 4 Inorganics

9401L298 W 6 Inorganics

9401L299 W 6 Inorganics

9401L314 W 18 Inorganics

9401L347 W 6 Inorganics

II	 _ onn1TIrr [d as Tnnrnanirg

940IL391 W 4 Inorganics

940JL441 W 2 Inorganics

9402L458 W 4 Inorganics

9402L462 W 2 Inorganics

Twenty-five samples were validated for radiochemical
parameters by TMA and Teledyne. Analytical protocols specified
in the Westinghouse Hanford Company Statement of Work for
Nonradioactive Inorganic/organic and Radiochemical Analytical
Services were used. Sampll e analyses included the following:

• Gross alpha and gross beta determination
• Alpha spectroscopy
• Strontium-90
• Carbon-14
• Tritium.

0

SDG No. Matrix
No. of Samples

Analyzed Parameters

B09W92 W 2 Radiochemistry

40023 W 3 Radiochemistry

40031 W 3 Radiochemistry

40039 W 9 Radiochemistry

40053 W 3 Radiochemistry

40521 W 3 Radiochemistry

40529 W 2 Radiochemistry

40971 W 1 Radiochemistry

40977 W 2 Radiochemistry

40984 W 1 Radiochemistry

1-2



Well Location

199-K-35
199-K-35

WHC-SD-EN-TI-266, Rev. 0

The radiochemical data summary tables can be found following
Section 7.8.

Data quality was reviewed and analytical results validated
using Westinghouse-Hanford procedures and related EPA CLP
protocols and guidelines. Data were qualified based upon their
quality and the guidance provided by these sources. In instances
where the two protocols differed, the Westinghouse-Hanford
guidance was followed.

Two sets of split samples were submitted to TMA and Roy F.
Weston Laboratories as shown below:

Set 1:

Sample No.	 Split Sample No.	 Well Location

B09W72	 B09W92	 199-K-35
B09W73	 B09W93	 199-K-35

Set 2:

Sample No.	 Split Sample No.	 Well Location

B09W76	 B09W94	 199-K-37
B09W77	 B09W95	 199-K-37

The sample and split samples for both well locations were
included in the validated data. The results were compared using
the sample guidelines for determining the RPD between a sample
and its duplicate. All results fell within the required control
limit. All results for both well locations appear in the summary
tables within this report.

Two sets of field duplicate samples were submitted to TMA as
shown below.

Set 1:

Sample No.	 Duplicate Sample No.

B09W72	 B09W88
B09W73 	 B09W89

Set 2:

Sample No.	 Duplicate Sample No. Well Location

B09W76
	

B09W90
	

199-K-37
B09W77
	

B09W91
	

199-K-37

1-3
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The duplicate sample results for both well locations were
included in the validated data. The results were compared using
the sample guidelines for determining the RPD between a sample
and its duplicate. All results fell within the required control

-. , -- 	 _.
- -	 - - - - - -i 1TIY7 ^: - All 2e6i3tS i^7 r- DGLn- well -1GCaLGnS- appear---lii the summary

tables within this report.

Two sets of equipment blanks were submitted to Weston as
shown in the table below. Both sets were collected on 1/17/94
and 1/25/94, and designated EB-1 and EB-2, respectively.

Set 1:	 Set 2-

Sample Number	 Sample Number

B09W84	 B09W86
B09W85	 B09W87

Under EPA protocol, equipment blanks are water samples used
to indicate whether or not decontamination procedures were
adequate or that contamination was not inherent in the equipment
used. The equipment blank information provided was inadequate to
determine what contamination, if any, was a result of the
equipment used. Equipment blanks _req-ujse ve-11 number locations
and associated sample numbers in order to make such a
determination.

The report is broken down into sections for each chemical
analysis and radiochemical analysis type. Each section addresses
the data package completeness, holding time adherence, instrument
calibration -arid tuning acceptability, blank results, accuracy,
precision, system performance, as well as the compound
identification and quantitation. In addition, each section has
an-overa-ll a-ssesSment-and-summary-f-or the data packages reviewed
for the particular chemical/radiochemical analyses. Detailed
backup information is provided to the reader by SDG No. and
sample number. For each data package, a matrix of chemical
analyses per sample number is presented, as well as data
qualification summaries.

Laboratory and data validation perso.^..^.el added qualifiers to
the reported data based on specified data quality objectives.
The data reporting qualifiers are summarized as follows:

U - Indicates the analyte was analyzed for and not
detected. The value reported is the sample
quantitation limit corrected for dilutions and moisture
content. It should be noted that the sample
quantitation limit may be higher or lower than the
contract or method required detection limit, depending
on instrumentation, matrix and concentration factors.

J - Indicates the analyte was analyzed for and detected.
However, the associated value is considered to be an

1-4
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estimate due to identified QC deficiencies. Data
flagged with a "J" may be usable for decision making
purposes, depending upon the DQOs of the project.
Laboratories qualify all reported organic detects below
CRQL with a "J" per the CLP procedures.

UJ - Indicates the analyte was analyzed for and not
detected. However, the associated detection limit is
considered to be an estimate due to identified QC
deficiencies. Detection limits flagged with a "UJ" may
be usable for decision making purposes, depending upon
the DQOs of the project.

JN - Indicates the analyte was analyzed for and that there
is presumptive evidence of the presence of the
compound. The concentration reported is considered an
estimate which should be used for informational
purposes only.

R - Indicates the analyte was analyzed for and detected,
however due to a significant QC deficiency, the data
are deemed unusable. Analytic results flagged "R" are
invalid and provide no information as to whether or not
the analyte is present.

---- -- ----- - - -UR -Q indicates -the analyte was analyzed for and not
detected, however due to a significant QC deficiency,
the data are deemed unusable. Analytic results flagged
"UR" are invalid and provide no information as to
whether or not the analyte is present.

It should be noted that, frequently, results will bear two
---quali fiers - -one -given -by--the -laboratory a nd-on€-given during the

validation process. For example, a "U" qualifier is given by the
laboratory when the cempoun has-not-been- J et --t - 1 during the
analysis, and a "J" qualifier may be added during the validation
to qualify the result due to minor quality problems. Therefore,
the resulting qualification is "UJ", where the "U" qualifier has

-	 been given -by the laboratory and the "J" qualifier given by the
validator.

of data validation performed for the 100-KR-4
- Operable Unit First-Quarter 1994-Sampling Investigation are

contained in the tables following each of the chapters in this
report.

Several general quality trends which resulted in data
_-uc l-i f lCdtion--W2r2-£bS9 r v̀'2d	 Thea ,,r_ :•• l i..a _.a._;_c	 iila LLUCU:

- -- -- - _-----^1't`ie-- et a^is —analySI°---showed miiluc̀  1'Cid triX Sji 11Ce aCC11YdCy
-	 - -- -problems analytical spike problems, lab duplicate precision

problems and ICP serial dilution problems were below the QC
limit._ -Approximately -2-0 percent ofthe metals results were
flagged "J" due to these factors.

1-5
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• Both positive and negative laboratory blank contamination
was noted in the inorganics analysis. Associated results
were flagged accordingly. Contamination, however, was not
sufficiently high to affect the usability of the data.

• Due to precision results outside of QC limits, Uranium-234
results in one SDG and Uranium-238 and Uranium-234 in
another SDG were qualified as estimates.

• Due to low LCS recoveries, several Uranium-235 results in
two data packages were rejected.

• Due to low LCS recoveries, Uranium-235 results in several
data packages were qualified as estimates.

• Due to high radiochemical yields, Carbon-14 results in
several data packages were qualified as estimates.

• Reported MDA values for two alpha spectroscopy results and
one carbon-14 result were above the RDL.

• Due to the blank and/or LCS not being run with the SDG,
several radiochemistry results in one data package were
qualified as estimates.

In general, the protocol-specific QA/QC requirements were
met for the samples analyzed in this investigation-with the
exceptions noted above and discussed in detail in the chapters to
follow. All requested analyses were performed.

With the exceptions noted above, the protocol-specific data
quality objectives in terms of precision, accuracy, completeness,
representativeness, and comparability have been met.
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SAMPLE
INFORMATION

WELL AND SAMPLE INFORMATION LOCATION

SAMPLE SAMPLE . DATE
LOCATION NUMBER MATRDC SAMPLED NV/V INORGANICS

199-K-35 B09W72 W 01/14/94 V 2-51
B09W73 W 01/14/94 V 2-51
B09W88 W 01/14/94 V 2-51
B09W89 W 01/14/94 V 2-51
B09W92 W 01/14/94 V 2.20
B09W93 W 01/14/94 V 2-Z5

1199-K-36 B09W74 W 01/14/94 V 2-51
B09W75 W 01/14/94 V 2-51

199-K-37 B09W76 W 01/17/94 V 2-60
B09W77 W 01/17/94 V 2-60
B09W90 W 01/17/94 V 2-60
B09W91 W 01/17/94 V 2-60
B09W94 rv- 01/171/94 11 2-29
B09W95 W 01/17/94 V 2-34

699-70-68 B09W78 W 01/12/94 V 2-45
B09W79 W 01/12/94 V 2-45

699-73-61 B09W80 W 01/12/94 V 2-45
B09W81 W 01/12/94 V 2-45

699-78-62 B09W82 W 01/12/94 V 2-45
B09W83 W 01/12/94 V 245

EB-1 B09W84 W 01/17/94 V 2-60
B09W85 W 01/17/94 V 2-60

EB-2 B09W86 W 01/25 /94 V 2-84
B09W87 W 01/25/94 V 2-84

TB-1 B09W96 W 01/18/94 V 2-67
B09W97 W 01/18/94 V 2-67

TB-2 B09WF1 W 01/21/94 V 2-73
B09WF2 W. 01/21/94 V 2-73
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2.0 INORGANIC DATA VALIDATION

2.1. DATA PACKAGE COMPLETENESS

The following data packages (SDG Nos.) were submitted for
validation and checked for completeness:

B09W92 940IL314 9401L391	 9401L462
9a01L298 9401L347 9401L441

,Q-, 940IL299 940IL365 940IL458
C^;1

4 A nonconformance report was included with the verification
documentation for SDG No.	 9402L462. The report stated that

.' sample numbers B09W58 and_B09_W5%_in_SDG_Na,__q4Q2L462 were
"- -received at-the Laboratory Frith-the Chain-of-Custodies (COCs) for

g	 le numhgrs A09W86amp-- and B09W87 in SDG No. 9402L458 and vice
versa.	 The COCs were broken and the response by Westinghouse-
Hanford was to continue with the requested analyses and use the
results for informational purposes. _

2.2 HOLDING TIMES

Analytical holding times for ICP metals, GFAA metals and
CVAA mercury analyses were assessed to ascertain whether the
holding time requirements were met by the laboratory. The
holding time requirements are as follows: samples must be
analyzed within 28 days for mercury, and within six months for
all other metals.

The 28-day holding time requirement was exceeded and the
associated results were flagged "UJ" for.mercury:'

• Sample numbers B09W42, B09W43, B09W46, 809W47, B09W48 and
B09W49 in SDG No. 9401L298.

• Sample numbers 509W44, B09W45, B09W50, B09W51, B09W52,
B09W53, B09W54, B09W55, B09W56, B09W57, B09W70, B09W71,
B09W72, B09W73, B09W74, B09W75, B09W88 and B09W89 in SDG No.
QA Al Y 9. A
J Y V 1L^ lY .

• Sample numbers B09W64, B09W65, B09W66, B09W67, B09W96 and
B09W97 in SDG No. 9401L365.

• Sample numbers BO 9W60, 30 9Wo-I;-BG9W86 and B09W87 in SDG No.
9402L458.

• Sample numbers B09W58 and B09W59 in SDG No. 9402L462.

2-1
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All other holding time requirements for all analytes in all
data packages reviewed were met.

2.3 INSTRUMENT PERFORMANCE AND CALIBRATIONS

Performance of specific instrument quality assurance and
quality control procedures, including deficiencies noted during
the quality assurance review, are outlined below.

Three calibration standards and a blank were analyzed for
arsenic, lead, selenium and thallium by GFAA. The correlation
coefficient of a least squares linear regression met the
requirements for calibration in all cases.

Up to five calibration standards and a blank were analyzed
for mercury by CVAA. The correlation coefficient of a least
squares linear regression met the requirements for calibration.

At least one standard and a blank were analyzed by ICP for
all other elements.

r+

	

	 The above calibrations were each immediately verified with
an ICV standard and a calibration blank. The ICV was prepared
from a source independent of the calibration standards, at a

- -	 mid-cal bra-ion range concentration. The ICV	 percent recovery
must fall within the control limits of 90 to 110 percent for
metals analyzed by ICP and GFAA, and 80 to 120 percent for
mercury. Calibration linearity near the detection limit was
verified with a standard prepared at a concentration near the
CRDL.

The ICVs met the recommended control limits in all cases.

The calibrations were subsequently verified at regular
intervals using a CCV standard. The control windows for percent
recovery of CCV standards are the same as the ICV windows
described above.

CCV checks were not performed at the proper frequency for
mercury in SDG No. 9402L462. CCV1 was run after the analysis of
the first ten samples. Under Inorganics CLP-SOW protocol, a CCV
check is required at the beginning and end of each run in
addition to the 108 (2-hour) frequency.

The CCVS met the recommended control limits in all cases.

2.3.1 ICP Calibration

An ICS was analyzed at the beginning and end of each ICP
sample run to verify the laboratory interelement and background
correction factors. Results for the ICS solution must fall
within the -- control limit of + 20--percent of the true value.
Arsenic, lead, selenium and thallium were analyzed using a
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Thermo-Jarrell Ash ICP61E. Under USEPA CLP protocol, this is
acceptable provided the ICP is able to meet the required
detection limits and the analytical run follows the USEPA CLP

_	 _protocol for ICP analysis. Under the ICP method, an ICS is
required for lead at a concentration of 1.0 mg/L. Refer to Table
2, page E-14, of the USEPA CLP ILM01.0.

A five-fold serial dilution is required for all elements
analyzed by ICP. The subsequent concentrations of the reanalysis
are compared with the original analysis. If the analyte
concentration is sufficiently high (a minimum factor of 50 above
the IDL) then the serial dilution must agree within 10% of the

______origins L_determination after correction for dilution.

The ICS has been analyzed at the proper frequency and all
ICSAB solution percent recovery values fell within the control
limit.

C.7:

2.3.2 Atomic Absorption Calibrations

Duplicate injections are required for all GFAA analyses.
The duplicate injections establish the precision of the
individual analytical determinations. For sample concentrations
greater than the CRDL, duplicate injections must agree within t20
percent RSD or CV. The AA calibration results are discussed
further in Section 2.7 of this report.

- ----	 2 .4 °a^^ °o

2.4.1 Positive Blank Results

In the case of positive blank results, samples with
digestate concentrations ( in ug / L) of less than five times (<5x)
the highest amount found in any of the associated blanks have had
their associated values qualified as non-detected and flagged
"U". Samples with concentrations of greater than five times
(>5x) the highest amount found in any of the associated blanks do
not require qualification.

Due to the presence of laboratory blank contamination, the
following samples were flagged "U" for aluminum:

• Sample numbers B09W93, B09W94 and B09W95 in SDG No. B09W92.

• Sample number B09W62 in SDG No. 9401 1,441.
• Sample number B09W60 in SDG No. 9402 1,458.

Due to the presence of laboratory blank contamination, the
following sample was flagged "U" for antimony:

• Sample number B09W47 in SDG No. 9401 1,298.
2-3
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Due to the presence of laboratory blank contamination, the
following samples were flagged "U" for arsenic:

•	 Sample numbers_BO W60_ and 509W61in SDG No. 9402L458.

•	 Sample number B09W58 in SDG No. 9402L462.

Due to the presence of laboratory blank contamination, the
following samples were flagged "U" for barium:

•	 Sample numbers B09W78 and B09W79 in SDG No. 9401L299.

_•- ---Sample numbers &G9W52- and B09W5-3 in- SDG No. 9401L314.

•	 Sample numbers 509W76, B09W77, B09W85, B09W90 and B09W91 in
SDG No. 9401L347.

x

c:3 •	 Sample numbers B09W64 and B09W65 in SDG No. 9401L365.

•	 Sample number B09WF2 in SDG No. 9401L391.

•	 Sample number B09W59 in SDG No. 9402L462.

Due to the presence of laboratory blank contamination, the
following samples were flagged "U" for calcium:

• Sample number B09W84 in SDG No. 9401L347.

• Sample numbers B09W96 and B09W97 in SDG No. 9401L365.

• Sample numbers B09W69 and B09WF2 in SDG No. 9401L391.

• Sample numbers B09W86 and B09W87 in SDG No. 9402L458.

Due to the presence of laboratory blank contamination, the
following samples were flagged "U" for cobalt:

• Sample numbers B09W46 and B09W47 in SDG No. 9401L298.

• Sample number B09W76 in SDG No. 9401L347.

• Sample number B09W67 in SDG No. 9401L365.

• Sample number B09WF1 in SDG No. 9401L391.

• Sample number B09W62 in SDG No. 9401L441.

Due to the presence of laboratory blank contamination, the
following samples were flagged "U" for copper:

• Sample numbers B09W54, B09W55, B09W57 and B09W71 in SDG No.
9401L314.

• Sample numbers B09W64, B09W65 and B09W67 in SDG No.
-- -- -	 9401L365.
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Due to the presence of laboratory blank contamination, the
following samples were flagged "U" for iron:

•	 Sample numbers B09W94 and B09W95 in SDG No. BO9W92.

•	 Sample numbers B09W43 and B09W49 in SDG No. 9401L298.

•	 Sample numbers B09W79, B09W80, B09W81, B09W82 and B09W83 in
SDG No. 9401L299.

•	 Sample numbers B09W45, B09W51, B09W53, B09W56, B09W57,
B09W71, B09W73, B09W75 and B09W89 in SDG No. 9401L314.

•	 All samples in SDG No. 9401L347.

•	 Sample numbers B09W60, B09W61, B09W86 and B09W87 in SDG No.
9402L458.

-	 Sample number B09W59 in SDG No. '9402L462.

Due to the presence of laboratory blank contamination, the
following samples were flagged "U" for magnesium:

•	 Sample numbers B09W86 and B09W87 in SDG No. 9402L458.

Due to the presence of laboratory blank contamination, the
following samples were flagged "U" for sodium:

•	 Sample numbers B09W84 and B09W85 in SDG No. 9401L347.

•	 Sample numbers B09W69 and B09WF2 in SDG No. 9401L391.

•	 Sample numbers B09W86 and B09W87 in SDG No. 9402L458.

Due to the presence of laboratory blank contamination, the
following samples were flagged "U" for vanadium:

--=--_	 a -sample numbers Bd39 T4	 5Oi74, B091-746, B09W47, B09W48 and
B09W49 in SDG No. 9401L298.

--	 • --Sample -numbers -B49W78, -BOSW79,--BC9W80, =09W81, B09W82 and
B09W83 in SDG No. 9401L299.

• Sample numbers B09W44, B09W45, B09W50, B09W51, B09W57,
B09W70, B09W72, B09W73, B09W75, B09W88 and B09W89 in SDG No.
9401L314.

• Sample numbers B09W76, B09W77, B09W90 and B09W91 in SDG No.
9401L347.

• Sample numbers B09W68 and B09WF1 in SDG No. 9401L391.

• Sample numbers B09W62 and B09W63 in SDG No. 9401L441.
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• Sample numbers B09W60, B09W61, B09W86 and B09W87 in SDG No.
9402L458.

• Sample numbers B09W58 and B09W59 in SDG No. 9402L462.

Due to the presence of laboratory blank contamination, the
_ - following samples wereflagged "U" for zinc:

• Sample numbers B09W92 and B09W94 in SDG No. B09W92.

• Sample numbers B09W42, B09W43, B09W46 and B09W49 in SDG No.
9401L298.

• Sample numbers B09W78, B09W79, B09W81 and B09W83 in SDG No.
9401L299.

•	 Sample numbers B09W45, B09W50, B09W51, B09W52,	 B09W53,
CID B09W56- --	 r B09-W57 B09W71, B09W12, B09W73	 B09W75	 B09W88 and

_--- -_	 n09W89 in	 r_cD	 No.	 0_401L314.

•	 Sample numbers B09W76, B09W77, B09W84, B09W90 and B09W91 ina SDG No. 9401L347.

` •	 Sample numbers B09W64, B09W65, B09W66 and B09W67 in SDG No.
- 940iL365.

• Sample numbers B09W68, B09W69, B09WF1 and B09WF2 in SDG No.
9401L391.

• Sample numbers B09W62 and B09W63 in SDG No. 9401L441.

• Sample numbers B09W60, B09W61,.B09W86 and B09W87 in SDG No.
9402L458.

• Sample number B09W59 in SDG No. 9402L462.

All other laboratory blank results were acceptable.

Sample numbers B09W96, B09W97, B09WF1 and B09WF2 were
designated as trip blanks by Westinghouse-Hanford. The following
trip blank results were above the IDL:

• Calcium, iron, nickel and zinc results in sample number
B09W96 in SDG No. 9401L365.

• Calcium and iron results in sample number B09W97 in SDG No.
9401L365.

• Barium, calcium, chromium, iron, magnesium, potassium,
sodium, vanadium and zinc results in sample number B09WF1 in
SDG No. 9401L391.

• Aluminum, barium, calcium, iron, sodium and zinc results in
sample number B09WF2 in SDG No. 940L391.
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As per Westinghouse-Hanford guidelines, qualifications of
sample results is not required based on trip blank results.

2.4.2 Negative Blank Results

- in the case of negative blank results, if the absolute value
of any calibration blank exceeds the Instrument Detection Limit
(IDL), all non-detects are qualified as estimates and flagged
"UJ", and all positive results within two times the absolute
value of the blank result are qualified as estimates and flagged
"J". In the case of preparation blanks, if the absolute value
exceeds the Contract Required Detection Limit (CRDL), all non-

_

	

	 detects are - rejected and flagged "R" and all detected that are
less than ten times the absolute value of the preparation blank
result are qualified as estimates and flagged "J".

Due to the presence of negative laboratory contamination,
the following samples were flagged "UJ" for aluminum:

• Sample numbers B09W42, B09W43, B09W46 and B09W49 in SDG No.
`	 qAOlL298.

• All samples in SDG No. 94011,299.

" -Sampl-e numbers Bag%164,-BG9WG5,--809W66, B09W96 and B09 1497 in
SDG No. 94011,365.

• Sample number B09W59 in SDG No. 94021,462.

Due to the presence of negative laboratory contamination,
the following samples were flagged "J" for aluminum:

• Sample numbers B09W47 and B09W48 in SDG No. 94011,298.

• Sample number B09W67 in SDG No. 94011,365.

Due to the presence of negative laboratory contamination,
the following samples were flagged "UJ" for antimony:

-- --- •--Sample-numbers B09W50, B09W54, B09W55, B09W56, 809W57,
B09W71, B09W72, B09W73 and B09W75 in SDG No. 9401L314.

Due to the presence of negative laboratory contamination,
the following samples were flagged "UJ" for cobalt:

• All samples in SDG No. 94011,299.

Due to the presence of negative laboratory contamination,
the following samples were flagged "UJ" for copper:

• Sample number B09W93 in SDG No. B09W92.

• All samples in SDG No. 94011,299.
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Due to the presence of negative laboratory contamination,
the following samples were flagged "UJ" for lead:

• Sample numbers B09W85, B09W90 and B09W91 in SDG No.
9401L347.

Due to - the --presence of negative laboratory contamination,
the following samples were flagged "UJ" for magnesium:

• Sample numbers B09W96 and B09W97 in SDG No.	 9401L365.

Due to the presence of negative laboratory contamination,
the following samples were flagged "UJ" for manganese:

• Sample numbers B09W94 and B09W95 in SDG No. B09W92.
rte-;
ra Due to the presence of negative laboratory contamination,

the following sample was flagged "UJ" for nickel:

R	 _
• Sample number B09W60 in SDG No, 9402L458.

Due to the presence -of negative laboratory contamination,
r !ti,,, the following samples were flagged "UJ" for potassium:

• Sample numbers B09W86 and B09W87 in SDG No. 9402L458.

Due to the presence of negative laboratory contamination,
the following samples were flagged "J" for potassium:

• All samples in SDG No. 9401L299.

• Sample numbers B09W62'and B09W63 in SDG No. 9401L441.

---	 • Sample numbers B09W60 and B09W61 in SDG No. 9402L458.

Due to the presence of negative laboratory contamination,
--- -the fo lowing samples were flagged "W" for sodium:

• Sample numbers B09W96 and B09W97 in SDG No. 9401L365.

Due to the presence of negative laboratory contamination,
the following samples were flagged "UJ" for selenium:

• All samples in SDG No. 9401L314.

Due to the presence of negative laboratory contamination,
t.*.e following samples were flagged "UJ" for thallium:

• All samples in SDG No. 9401L314.

• Sample numbers B09W62 and B09W63 in SDG No. 9401L441.
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Due to the presence of negative laboratory contamination,
- -"]	 d "U'J Pnr yan•'linrn•the follawing samples were f^agga.. .,,.

• All samples in SDG No. 9401L299.

0 All samples in SDG no. 940iL314.

• All samples in SDG No. 9401L347.

• All samples in SDG No. 9401L365.

Due to the presence of negative laboratory contamination,
the following samples were flagged "J" for zinc:

• Sample number B09W95 in SDG No. B09W92

2. 3 ACCURACY
CIO

2.5.1 Matrix spike Recovery
r^

Matrix spike analyses are used to assess the analytical
Y - - accuracy of-the-reported data and the effect of the matrix on the

ability to accurately quantify sample concentrations. Matrix
spike recoveries must generally fall within the range of 75 to
125 percent. Samples with a spike recovery of less than 30% and

-	 -a samp-le-value below *_-he -IIIL- -were raja c-te8-and--f lagged- "In". All
other samples With a spike recovery outside the QC limits are

----qualified-as-estimates and _flagged "J".

The matrix spike recovery fell outside the QC limits and the
associated results flagged "J" for arsenic in the following
samples:

All naiTipi&S in SuG isv. 9:D1L299.

The matrix spike recovery fell outside the QC limits and the
associated results- flagged- " J'0 for-lead in - the-following sample:

• sample number B09W80 in SDG No. 9401L299.

The matrix spike recovery fell outside the QC limits and the
associated results flagged "UJ" for .lead in the following
samples:

• All samples in SDG No. 9401LZ98.

• Sample numbers B09W78, 509W79, B09Wal, B09W82 and B09WB3 in
SDG No-. 9401L299.

• Sample numbers B09W76, 509W77, B09Wa4, B09W85, 809W90 and
B09W91 in SDG No. 9401L347.
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--	 ---- -^ he matrix-spike-recovery-fell-outside the QC limits and the
associated results flagged "UJ" for mercury in the following
sample:

• Sample number B09W92 in SDG No. B09W92.

The matrix spike recovery fell outsid6 the QC limits and the
associated results flagged "UJ" for selenium in the following
samples:

• Sample numbers B09W58 and B09W59 in SDG No. 9402L462.

The matrix spike recovery fell outside the QC limits and the
associated-results flagged "UJ" for thallium in the following
samples:

• Sample numbers B09W68, B09W69, B09WF1 and B09WF2 in SDG No.
9401L391.

• Sample numbers B09W62 and B09W63 in SDG No. 9401L441.

All other matrix spike recovery results were acceptable.

2.5.2 Laboratory Control Sample Recovery

__- - The LCS monitors the overall performance of the analysis,
including the sample preparation. An LCS should be digested or
distilled and analyzed with every group of samples which have
been prepared together. The performance criteria for solid LCS

-- -- -- samples.	 studies
coordinated by a certifying agency (e.g., EPA or an independent
commercial supplier).

One liquid LCS was digested and analyzed for each of the
cases in this report that contained water samples. The results
were compared against the control limit of 80-1203 as required by
the EPA CLP SOW 3/90 protocol and found to be acceptable.

All LCSW results were found to be acceptable.

2.6 PRECISION

2.6.1 Laboratory Duplicate Samples

The laboratory duplicate results measures the precision of
the method by measuring a second aliquot of the sample that is
treated the same way as the original. Samples whose precision
fell outside the quality control requirements were flagged as
estimates "J".
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The laboratory duplicate results fell outside the QC limits
and the associated results flagged "J" for calcium in the
following samples:

• Sample numbers B09W76, B09W77, B09W85, B09W90 and B09W91 in
SDG No. 9401L347.

• Sample numbers B09W62 and B09W63 in SDG No. 9401L441.

The laboratory duplicate results fell outside the QC limits
and the associated results flagged "UJ" for calcium in the
following sample:

• Sample number B09W84 in SDG No. 94011,347.

The laboratory duplicate results fell outside the QC limits
and the associated results flagged "J" for chromium in the
following samples:

• All samples in SDG No. 9401L314.

• Sample numbers B09W76, B09W77, B09W90 and B09W91 in SDG No.
9401L347.

• Sample numbers B09W62 and B09W63 in SDG No. 94011,441.

The laboratory duplicate results fell outside the QC limits
and the associated results flagged "UJ" for chromium in the
following samples:

• Sample numbers B09W84 and B09W85 in SDG No. 94011,347.

All other laboratory duplicate recovery results were
acceptable.

2.6.2 ICP Serial Dilution

The ICP serial dilution is used to -etermine whether
significant physical or chemical interferences exist due to
sample matrix. If sample concentration is 250 times the IDL for
an analvte and *_he %D is outside the control limits the
associated data must be qualified as estimates "J".

The ICP serial dilution results fell outside the QC limits
and the associated results flagged "J" for calcium in the
following samples:

- e - Sample -numbers -B09W92 and $09W93 in SDG No. B09W92.

• All samples in SDG No. 9401L298.

• -All - samples in SDG No. 9401L314.
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• Sample numbers B09W64, B09W65, B09W66 and B09W67 in SDG No.
9401L365.

• Sample numbers B09W68 and B09WF1 in SDG No. 9401L391.

• Sample numbers B09W60 and B09W61 in SDG No. 9402L458.

• Sample numbers B09W58 and B09W59 in SDG No. 9402L462.

The ICP serial dilution results fell outside the QC limits
and the associated results flagged "UJ" for calcium in the
following samples:

• Sample numbers B09W96 and B09W97 in SDG No. 9401L365.

u • Sample numbers B09W69 and B09WF2 in SDG No. 9401L391.

Cfa
• Sample numbers B09W86 and B09W87 in SDG No. 9402L458.

s:; rya

? The ICP serial dilution results fell outside the QC limits
and the associated results flagged "J" for chromium in the
following samples:

• Sample number B09W95 in SDG No. B09W92.

-	 --a--Sample numbers B09W62 ana BO W63 in-SDG-No. 9401L441.

The ICP serial dilution results fell outside the QC limits
and the associated results flagged "UJ" for iron in the following
sample:

• Sample number B09W59 in SDG No. 9402L462.

The ICP serial dilution results fell outside the QC limits
---and-the-associated-results flagged- "J" for iron in the following

-sample:

• Sample number B09W58 in SDG No. 9402L462.

The ICP serial dilution results fell outside the QC limits
_______and the - associated results flagged "J" for magnesium in the

following samples:

• Sample numbers B09W68 and B09WF1 in SDG No. 9401L391.

• All samples in SDG No. 9401L298.

•-_.^11	 pies i- W^ liw 94011 f^---- ---	 - s.am 	a a, a.v	 D V1L..114.

• Sample numbers B09W64, B09W65, B09W66 and B09W67 in SDG No.
9401L365.

• Sample numbers B09W68 and B09WF1 in SDG No. 9401L391.

--	 - Sample .-;,:tubers B09W60 and B09W61 in SDG No. 9402L458.
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• Sample numbers

The ICP serial
and the associated
following samples:

• Sample numbers

• Sample numbers

• Sample numbers

B09W58

diluti
results

B09W96

B09W69

B09W86

and B09W59 in SDG No. 9402L462.

on results fell outside the QC limits
flagged "UJ" for magnesium in the

and B09W97 in SDG No. 9401L365.

and B09WF2 in SDG No. 9401L391.

and B09W87 in SDG No. 9402L458.

- -The- ICP- serial- dilution-results- fell outside-the QC-limits
and the associated results flagged "J" for sodium in the
following samples:

-a All samples in SDG No..

• All samples in SDG No. 9401L314.

• Sample numbers B09W64, B09W65, B09W66 and B09W67 in SDG No.
9401L365.

- - - V -Sampler numbers B09W68-and--Bo9WFI in SDG No. 9401L391.

• Sample umber-s-BOSWh2--and B09W63 in -SDG No: 94011,441.

• Sample numbers B09W60 and 509Vt6LinSDG--No.- 94021:458.

• Sample numbers B09W58 and B09W59 in SDG No. 9402L462.

The ICP serial
and the associated
following samples:

• Sample numbers

• Sample-numbers

• Sample numbers

diluti
results

B09W96

_B09W69

B09W86

on results fell outside the QC limits
flagged "UJ" for sodium in the

and B09W97 in SDG No. 9401L365.

and B09WF2 in SDG No. 9401L391.

and B09W87 in SDG No. 9402L458.

All other ICP Serial- dilution results were acceptable.

2.6.3 Total and Dissolved Sample Analysis

Inorganics parameters included the analysis of the total as
well as dissolved samples. Total samples include particulate and
dissolved fractions while dissolved samples are first filtered
prior to preparation. The purpose of the analysis is to
determine what metals are inherent in the particulate matter
found in the aqueous sample.
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Since Westinghouse validation Guidelines do not address this
issue, the total and dissolved samples are presented in the
report, but no judgement on the data was made.

Below is a table of the total and filtered samples which
were validated.

Total	 Filtered

y4,..,

B09W42 B09W43
B09W44 B09W45
B09W46 B09W47
B09W48 B09W49
B09W50 B09W51
B09W52 B09W53
B09W54 B09W55
B09W56 B09W57
B09W58 B09W59
B09W60 B09W61
B09W62 B09W63
B09W64 B09W65
B09W66 B09W67
B09W68 B09W69
B09W70 B09W71
B09W72 B09W73
B09W74 B09W75
B09W76 B09W77
B09W78 B09W79
nnowun B09W81
B09W82 B09W83
B09W84 B09 1485
B09W86 B09W87
B09W88 B09W89
B09W90 B09W91
B09W92 B09W93
B09W94 B09W95
B09W96 B09W97
B09WF1 B09WF2

The following filtered results exceeded the total results
with a percent difference greater than 50.0:

o--chromium,--,magnesium-and-sodium in sample numbers - B09W56 and
B09W57 in SDG No. 94011,314.

• Iron in sample numbers B09W66 and B09W67 in SDG No.
94011,365.

- No qualification cf-tht^saapies- was- maeta as per
Westinghouse-Hanford data validation guidelines.

2 - 7 VUR XC!R DD nTTXT.TTV CONTROL
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The post-digestion analytical spike is analyzed to determine
the extent of interference in the digestate matrix., When the
results of the analytical spike analyses exceeds the control
window of 85 to 115 percent recovery and the absorbance of the
sample is greater than fifty percent of the analytical spike
absorbance, then the sample must be reanalyzed using the MSA.

--Thee analvticaI spike recoveries
establish the precision and accuracy of the individual GFAA
determinations.

2.7.1 Duplicate Injections

Each furnace analysis requires a minimum of two injections
-(burns), - except for - full Method ofStandard Addition (MSA). For
concentrations greater than CRDL, the duplicate injection

O	 readings must agree within 20% relative standard deviation (RSD)
-	 or coefficient of variation (w). If these requirements are not

met, the analytical sample must be rerun once (i.e., two
additional burns). If the readings are then still outside the QC

°-	 limits, the result is qualified- as - an_estimate-_ and- Tagged "J".

c-

	

	 All duplicate injection quality control requirements were
met.L.

2.7.2 Analytical spike Recoveries

For all samples whose analytical spike results are outside
the 85 to 115 percent control limit, but whose absorbances are
less than 50 percent of the analytical spike absorbance, the
samples- were flagged_ as estimate-s 10711.

The analytical spike recovery fell outside the established
QC limits and the associated results flagged "UJ" for arsenic in
the following sample:

• Sample number B09W71 in SDG No. 94011,314.

The analytical spike recovery fell outside the established
QC_ limits-_and_the_assQCiated_- results- _f" "__for arsPni r. i nlagged --J	 -
the  following samples:

• Sample numbers B09W81, B09W82 and B09W83 in SDG No.
94011,299.

• Sample numbers B09W54 and B09W70 in SDG No. 9401L314.

The- analytical- _spIke_recovery fell outside the established
QC limits and the associated results flagged "UJ" for lead in the
following samples:

• Sample numbers B09W43, B09W46, B09W47, B09W48 and B09W49 in
SDG No. 9401L298.

2-15
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• Sample numbers B09W78, B09W79, B09W81, B09W82 and B09W83 in
SDG Not 9401L799.

• Sample numbers B09W76, B09W77, B09W84, B09W85, B09W90 and
B09W91 in SDG No. 9401L347.

• Sample numbers B09W68 and B09WF1 in SDG No. 9401L391.

• Sample numbers B09W60 and B09W61 in SDG No. 9402L458.

• Sample number B09W59 in SDG No. 9402L462.

The analytical spike.recovery fell outside the established
QC limits and the associated results flagged "J" for lead in the

• Sample number B09W80 in SDG No. 9401L299.

The analytical spike recovery fell outside the established
QC limits and the associated results flagged "UJ" for selenium in
the following samples:

• Sample numbers B09W43, B09W46, B09W48 and B09W49 in SDG No.
9401L298.

• Sample numbers B09W76, B09W77, B09W90 and B09W91 in SDG No.
9401L347.

• Sample numbers B09W60 and B09W61 in SDG No. 9402L458.

• Sample numbers B09W58 and B09W59 in SDG No. 9402L462.

The analytical spike recovery fell outside the established
QC limits and the associated results flagged "J" for selenium in
the following samples:

• Sample numbers B09W80 and B09W81 in SDG No. 9401L299.

The analytical spike -recovery fell outside the established
QC limits and the associated results flagged "UJ" for thallium in
the following samples:

• Sample number B09W79 in SDG No. 9401L299.

• Sample numbers B09W45, B09W51, B09W52, B09W70, B09WSS and
B09W89 in SDG No. 9401L314.

• Sample number B09W68 in SDG No. 9401L391.

• Sample numbers B09W62 and B09W63 in SDG No. 9401L441.

• Sample number B09W58 in SDG No. 9402L462.

• Sample number B09W60 in SDG No. 9402L458.
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control_^85-115%Z,_ -the spiking--solution must be verified by
rerunning the preparation blank once. If the preparation blank
analytical spike recovery is still out of control, correct the
problem and reanalyze all analytical samples associated with the
blank." In order to be consistent and accurate, this preparation
blank must be analyzed within the same run. To recalibrate the
instrument and reanalyze the preparation blank (on a different
day) without analyzing all associated samples does not accurately
verify the spiking solution results.

For thallium in SDG No. 9402 1,462, the laboratory ran two
separate analyses. The first run included the preparation blank
and all associated samples. The_prepa-rat-on blank recovery was
76%. The laboratory then recalibrated the instrument and ran the
preparation blank (2X) with recoveries of 74.0% and 94.0%,
respectively. The second run included only sample numbers
B09W58D and B09W59.

The laboratory failed to verify the analytical spike
solution for the preparation blank by not reanalyzing it within
the first calibration. This affects sample number B09W58, which
was reported from results in the first analyses. As a result,
the thallium result for sample number B09W58 has been qualified
as estimated and flagged "UJ" due to the preparation blank
analytical spike out of control.

All other analytical spike recovery results were acceptable.

2.7.3 Method of Standard Addition (MBA) Results

For all samples whose analytical spike results are outside
the 85 to 115 percent control limit and whose absorbances are

_greater than 50 percent of the analytical spike absorbance an MSA
is required. In.cases where the MSA correlation coefficient was
less than 0.995 the MSA analysis was repeated once. If the
correlation coefficient was still less than 0.995, samples were
flagged as estimates "J".

All MSA results were acceptable.

- -- 3- ANALYTE UANTITATION--AND DETECTION LIMITS

Twenty percent of sample results and reported detection
limits were recalculated to ensure that the reported results were
accurate. Raw data were examined for anomalies, transcription
errors, and reduction errors.

Thallium "results for sample number B09W59 in SDG No.
9A 

T4 04 were run at a !OX dilution because the $RSD for the
analytical spike was at 105%. The 1OX dilution increased the IDL
from 2 ug/L to 20 ug/L. The CRDL is 10 ug/L. The laboratory
should have analyzed the sample at an initial dilution of 5X to
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from 2 ug/L to 20 ug/L. The CRDL is 10 ug/L. The laboratory
should have analyzed the sample at an initial dilution of 5X to
try and keep the IDL at the CRDL. However, this did not affect
the usability of the data.

The reviewer verified that the results and detection limits
fell within the linear range of the instrument.

2.9 OVERALL ASSESSMENT AND SUMMARY

All samples were analyzed and reported under the 1990 CLP
protocol- ( EPA-1990).---The metals analysis showed minor matrix
spike accuracy problems, analytical spike problems, lab duplicate
precision problems and ICP serial dilution problems were below

	

r-I	the QC limit. Approximately 20 percent of the metals results

	

^_ J	were flagged "J" due to these factors. -Both positive and
negative laboratory blank contamination was noted in the
inorganics analysis. Associated results were flagged
aacording-ly.__ Contami nation,_however,-was_not_suffir-lently hi rih

	

-F	 to affect the usability of the data. Data qualified as estimated
"J" are usable for limited purposes only. Except as noted above
and in the preceding sections, all other validated data are
usable for all purposes.
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Except as noted in the preceding sections, all other
validated data are usable for all purposes.
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Page_? _ ol_7 _

N
1

N
O

WESTINGHOUSE •••
Laboratory:

Sample Number WEIN
Location ;.

Remarks NEW, Sample Date
1.1 1.	 I I -_In . n_. _n

1 1 ^^. . n_. _.
Arsenic 1 ._In .

_:
n__.

Beryllium
. 1 11 0 ^^E ^_ ^0

aromium-
Cobalt

Copper

L lron-- MINE

:. 11 A 1 ._. ._. ._.

ME
n I _n

IMEN
1 1	 1

m . ._. n^._ _nI_1 w WEE 0
^MWI 11 :11 - . ._. n_._ _.^ _n
® 1 w_ n_. ._._ _n_ _n I
® 1 an ._n_._._ _._ _n '
=EMM 11 11 ._ ._ _. —.__M _n i
^EMI 1 1 M_.^._^_.^.._._^_ _n
^ 1 1 ._. n_._._._._._ _n
® 1 1	 .1 R_._._._._-_._ _.=MEN 1 ._._._._._._._.

_._._._._._-_-_. n
MMMINN _._._._._._._. . _n

MEMINE . . _n __n
—._ n

____.
. n

NA - Not Analyzed
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BLANK AND SAMPLE DATA SUMMARY

SDG: B09W92 REVIEWER: SC DATE: 4/19/94	 '	 PAGEi—L—OF I

COMMENTS:

SAMPLE ID COMPOUND RESULT I) RT UNITS 5X
RESULT

IOX
RESULT

SAMPLES
AFFECTED

QUALIFIER

PB Zinc 3.0 ug/L 15 30 B09W92 U

CCBI Zinc 3.0 ug/L 15 30 B09W92 U
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ACCURACY DATA SUMMARY

SDG: B09W92	 REVIEWER: SC	 DATE: 4/19/94	 PAGE: I OF I

COMMENTS:

SAMPLE(S)	 QUALIFIER
SAMPLE ID	 COMPOUND	 % RECOVERY 	 AFFECTED	 REQUIRED

B09W92S	 Mercury	 73.7	 B09W92	 IUJ

O



	

{T (i

.! ^ 5TA iN^ P	 P.
{	 E

^^ 5 J1 V ^rvi a.	

^4d

PRECISION DATA SUMMARY

SDG: B09NV92 
I 

REVIEWER: SC	 DATE: 4/19/94	 ^'^PAGE_J—OF_-L

COMMENTS:

COMPOUND	 SAMPLE ID:	 SAMPLE ID:	 RI'D SAMPLES AFFECTED QUALIFIER

Calcium	 B09W92	 B09W92L	 12.0 BOSIW92	 J

pt
n
E
0
i

z
N

H
N
	 H

W
	 i

- N
ON
O^

.D

C

0



WHC-SD-EN-TI-266, Rev. 0

DATA QUALIFICATION SUMMARY

i

SDG: B09W92	 REVIEWER: SC	 DATE: 4/19/94	 PAGE--L-OF 1

COMMENTS:

COMPOUND QUALIFIER SAMPLES
AFFECTED

REASON

Calcium J B09W92 ICP Serial Dilution

_Mercury	 __ _l1J-	 -- B09W92 Matrix Spike

Zinc U B09W92 Lab Blank Contamination

cx^

ry-a

C.*',
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Page--I— of-1—

N
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N
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tojecL.WESTINGHOUSE-HANIFORD

aboralory: 7MA
ale	 SDG: BOgW92

Location ®
Remarks --_
SampleData ---
Inorganic • /0 ' /00 ' :. 0 • 0000 ' :. 0
Aluminum 11 ^^ _nnn n n_nnn_n n
Antimony 1 ^v an nnnnnnnnn n
Arsomc ^n n̂nnZni =nnnnnnn^n n
BaFium

"^n iBeryllium

'

^ii^i in̂ ii^i^in̂ ii11
calcium 111 11
Chromium =i^sn̂i i^i^i^i nniTbalt in̂ i
Copper

11 1 n_ _nnn nnnnnnnn
:.1 :1 _n nnn_n_nnn

'magnesium 111 nn_nnnnnnn-n n
Manganese

mercury 1 1	 1 n_n n-nnn_nnnnn
' Nickell 1 1
Potassium 111 1	 1 n nnnnnnnnnnnn n

© 1 nnnnnnnnnnnn
nn^n

n

.
^^0 nnn^nnn^nnn

Sodium 1 11 11 n ._n_n_n_n_n_n_n_n
.nallium

Vanadium ©
^^^_11 n n_n_n_n_nn_n_^_ _

nn n n n n

NA - Not Analyzed, FIL - Filtered
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BLANK AND SAMPLE DATA SUMMARY

SDG: B09W92 _EWER: S_E	 — DATE: 4/18/94	 _, PAGE I_OF I

COMMENTS:

SAMPLE ID COMPOUND RESULT Q RT UNITS 5X
RESULT

lox
RESULT

SAMPLES
AFFECTED

QUALIFIER

CCB2 Aluminum 16.3 ug/L 81.5 163.0 B09W93 U

PB Aluminum 20.77 ug/L 103.85 207.7 B09W93 U

PB Copper -5.77 ug/L 28.85 57.7 B09W93 U .1
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PRECISION DATA SUMMARY

SDG: B09W92	 REVIEWER: SC	 DATE: 4/19/94 1 	 PAGE—LOF 1

COMMENTS:

COMPOUND	 SAMPLE ID:	 SAMPLE ID:	 RPD SAMPLES AFFECTED I QUALIFIER

Calcium	 B09W93	 B09W93L	 12.5 B09W93	 1i
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DATA QUALIFICATION SUMMARY

SDG: B09W92 REVIEWER: SC DATE: 4/19/94	 PAGE 1 OF 1

COMMENTS:

COMPOUND QUALIFIER SAMPLES
AFFECTED

REASON

Aluminum U B09W93 Lab Blank Contamination

Copper

II	 ______—___

UJ B09W93 Negative Blank
Contamination

ij Calcium 7 B09W93 ICP Serial Dilution

g
r-

f,.
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Laboratory: TMA	 n

1	 :I•

Sample	 :®
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• 111 mmn- n-m n_n nnnnn-
^mmmf =- n-m n-n nnnnnnn
^wml nnn nnn n-n n_nnnnn
^^m n_n nnn-mnmn nn
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NA — Not Analyzed
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BLANK AND SAMPLE DATA SUMMARY

SDG: B09W92 RI?VIEWER: SC DATE: 4/19/94 PAGE 1 OF 2

COMMENTS:

SAMPLE ID COMPOUND RESULT Q RT UNITS 5X
RESULT

lox
RESULT

SAMPLES
AFFECTED

QUALIFIER

CCBI Aluminum 26.8 ug/L 134.0 268.0 B09W94 U

V

PB Aluminum 26.75 ug/L 133.75 267.5 B09W94 U

PB Iron 22.29 ug/L 111.45 222.9 B09W94 U

PB Manganese -9.58 ug/L 47.9 95.8 B09W94 U .1

PB Zinc 2.53 ug/L 12.65 25.3 B09W94 U
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BLANK AND SAMPLE DATA SUMMARY

SDG: B09W92 REVIEWER: SC DATE: 4/19194 PAGE '2 OF 2

COMMENTS:

SAMPLE ID COMPOUND RESULT Q RT UNITS 2X
RESULT

IOX
RESULT

SAMPLES
AFFECTED

QUALIFIER

CCBI Manganese -9.6 ug/L 19.2 96.0 B09W94 U.1
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DATA QUALII-ICATION SUMMARY

SDG: B09W-42-_ _ ___RFYIFWEA_ - SC 	 DATE.: 4(19/94- 	 - PAGE I OF 1

COMMENTS:

COMPOUND QUALIFIER SAMPLES
AFFECTED

REASON

Aluminum U B09W94 Lab Blank Contamination

Iron U B09W94 Lab Blank Contamination

Zinc U B09W94 Lab Blank Contamination

Manganese U7 B09W94 Negative Blank
Contamination

1
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BLANK AND SAMPLE DATA SUMMARY
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SDG_B09W92 REVIEWER: SC	 DATE: 4/19/94, PAGE 1 OF 2

COMMENTS:

SAMPLE ID COMPOUND RESULT Q RT UNITS 5X
RESULT

IOX
RESULT

SAMPLES
AFFECTED

QUALIFIER,

PB Aluminum 36.1 ug/L 180.5 361.0 B09W95 U

CCBI Aluminum 26.8 ug/L 134.0 268.0 B09W95 U

PB Iron 9.76 ug/L 48.8 97.6 B09W95 U

PB Manganese - 10.08 ug/L :50.4 100 . 8 B09W95 Ul

PB Zinc -2.24 ug/L 11.2 22.4 B09W95 l



SDG: B09W92 REVIEWER: SC DATE: 4/19/94	 _	 PAGE 2 OF 2

COMMENTS:

SAMPLE ID COMPOUND RESULT Q RT UNITS 2X
RESULT

IOX
RESULT

SAMPLES
AFFECTED

QUALIFIER

CCBI Manganese -9.6 ug/L 19.2 96.0 B09W95 U.1
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PRECISION DATA SUMMARY

SDG: B09W92 REVIEWER: SC DATE: 4/1 1/94 = PAGE—LOF I

COMMENTS:

COMPOUND SAMPLE ID: SAMPLE ID: RPD SAMPLES AFFECTED QUALIFIER

Chromium B09W95 B09W95L 12.7 B09W'95 1
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DATA QUALIFICATION SUMMARY

f-;..

SDG: B09W92 REVIEWER: SC
I 

DATE: 4/19/94	 PAGE 1 OF 1

COMMENTS:

COMPOUND QUALIFIER SAMPLES
AFFECTED

REASON

Aluminum U B09W95 Lab Blank Contamination

Iron U B09W95 Lab Blank Contamination

Manganese UI B09W95 Negative Blank Contamination

Zinc J B09W95 Negative Blank Contamination

Chromium J B09W95 ICP Serial dilution

2-38



PtojecC WESTINGHOUSE-HANFORD
Laboratory: Roy F. Weston
Case -	 SDG: 9401L258
Sample Number B09VV42 B09 43 B09W4 609W47' 1309W48 B09W49
Location 199-K-11	 '199-K-1'1 199-K -18 199-K.-18 199-K-19 199-K-19

ks FIL FIL FIL
Sample Date 01/111/94 01/1''1/94 01/11/94 01111f94' 01/11/94 01/11/94
In	 ganic Arualyles CRDL Result Q Result Q Result Q Result 'Q Result Q Result Q Result Q Result Q Result Q Result Q
Aluminum 200 15.00 UJ 15,00 UJ 15.00 UJ 16.40 J 117.00 J 15.00 UJ
A	 tmony 60 27.00 U 27.00 U 27.00 U 96.90 U 27.00 U 27.00 U
Ar	 lc 10 13.10 13.80 2.00 1	 2.00 U 2.00 U 2.00 U
B rium 200 26.80 25,90 40.70 38.40 25.50 21.70
Beryllium 5 100 U 1.00 U 1.00 U 1.00 A.00 U 1.00 U
-Cadmium 5 3.00 U 3..00 IU 3.00 U 3.00 U 11.00 U 3.00 U
Calcium 5000 30600 J _ 31900 J 60000 J 64300 J 481100 J 43400 J
Chromium 10 3.00 U 300 U 35.70 27.20 106.00 92.90
Cobalt 50 2.00 U 2.00 U 4.10 U 2.60 U 2.00 U 2.00 U
-aQper	 _ 25 2.30 2.00 U 2.00 U 12.5 2.00 U 2.00 U
Iron 100 82.40 10.60 U 6610 86.80 395.00 1 9.30, U
Lead 3 2.00 UJ 2.00 UJ 2.00 UJ 2.00 UJ 2.00 UJ 2.00 UJ
Magnesium 5000 6510 J 8940 J 9840 J 10600 J 7080 J 6360 J
Manganese 15 3.00 U 3.00 U 48.50 5.80 5.80 3.00 U
Mercury 0.2 0.10 UJ 0.10

00
4740

UJ 0.10 UJ 0.10 UJ 0-.10 UJ 0.10 UJ
NiNickel 40 9.00 U U 9.00 U 9.00 J 9.00 U 9.00 U 
PoRassium 5000 5200 4160 4340 2140 1900
Selenium 5 2.00 U 2.00 UJ 2.00 UJ 2.00 tJ 2.00 UJ 2.00 UJ
Silver 10 3.00 U 3.00 U 3.00 U 3.00 U 3.00 U 3.00 U
Swum 5000 29900 J 31600 .J 4350 J 472Q J 5A130 J 4900 J
Thallium 10 2.00 U 2.00 U 20.00 U 20.0¢ U 2.00 U 2.00 U
Vanadium 50 24.40 U 22.90 IJ 9.30 U 16.80 U 5.80 U 9.40 U
Zinc 20 9.90 U 16.90 U 12.10 U	 1 36.40 294.00 10.40 U
Cyanide 10 NA NA NA NA, NA NA
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NA = Not Analyzed FIL - Filtered
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HOLDING TIME SUMMARY

SDG:9401L298 REVIEWER: HMS DATE: 4/18/94 PAGE—LOF I

COMMENTS:

FIELD SAMPLE
ID

ANALYSIS
TYPE

DATE
SAMPLED

DATE
PREPARED

DATE
ANALYZED

PREP.
HOLDING
TIME, DAYS

ANALYSIS
HOLDING
TOME, DAYS QUALIFIER

B09W42 Mercury 01/11/94 02/09/94 28 YA

B09W43 Mercury 01/11/94 02/09/94 28 UJ

B09W46 Mercury 01/11/94 02109/94 28 U1

B09W47 Mercury 01/11/94 02/09/94 29 U.1

B09W48 Mercury 01/11/94 02/09/94 28 UJ

B09W49 Mercury 01/11/94 02/09/94 28 U.1
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BLANK ,AND SAMPLE DATA SUMMARY'

SDG:940IL298 REVIEWER: HMS DATE: 4/18/94	 1PAGE_J—OF 1

COMMENTS:

SAMPLE ID COMPOUND ;RESULT (1 RT UNITS SX
RESULT

lox
RESULT

SAMPLES
AFFECTED

QUALIFIER

PB Aluminum -I8 ug/L 90.0 1813.0 B09W42, B09W43,
B09W46,, B09W49

UJ

PB Aluminum -18 ug/L 90.0. 180.0 B09W47,'B09W48 J

CCB2 Antimony 29.1 ug/L 145.5 291.0 B09W47 U

CCB2 Cobalt 2.2 ug/L 11.0 22.0 B09W46, B09W47 U

CCBI Iron 7.5 ug/L 37.5 '75.0 1309W43 U

PB Iron 7.0 ug/L 35.0 70.0 B09W49 U

CCBI Vanadium 7.9 ug/L 39.5 79.0 B09W42, 1309W43 U

CC 132 Vanadium 12.5 ug/L 62.5 1125.0 B09W46,,B09W47,
B09W48, B09W49

U

PB Zhnc 5.2 ug/L 26.0 52.0 B09W42, B09W43,
B09W46, B09W49

U
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ACCURACY DATA SUMMARY

SDG: S140IL298 REVIEWER: HMS	 DATE: 4/18/94 PAGE I OF I

COMMENTS:

SAM PLE ID COIMPOUND % RECOVERY
SAMPLE(S)
AFFECTED

QUALIFIER
REQUIRED

B09W42S Lead 67.5 All U.1

B09%143A Lead 79.1 1309W43 U .1

B09W46A Leal 77 . 1 B09W46 U .1

B09W47A Lead 74.9 B09W47 U .1

B09W48A Lead 76.7 B09W48 U .1

B09W49A Lead 71.7 1309W49 UJ

B09W43A Selenium 79.8 B09W43 U .1

B09W46A Selenium 77.4 B09W46 U1

B09W48A Selenium 82.1 B09W48 UJ

BWW49A Selenium 84.1 B09W49 U .1
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PRECISION DATA SUMMARY

SDG:9401L298 REVIEWE R: HMS DATE : 4/(8/94 PAGE-J--OF-

COMMENTS:

COMPOUND SAMPLE ID: SAMPLE ID: %D SAMPLES AFFECTED QUALIFIER

Calcium 1309W42 B09W42 1- 19.2 All J

Magnesium B09W42 B09W412L 18.8 All 1

Sodium B09W42 B09W42L 16.5 All 1 —



WHC-SD-EN-TI-266, Rev. 0

DATA QUALIFICATION SUMMARY

SDG: 940IL299	 REVIEWER: H.IS	 DATE: 4/18/94 PAGE-1—OF 1

COMMENTS:

COMPOUND

II

QUALIFIER SAMPLES
AFFECTED

REASON

Aluminum- - - - IJJ B09W42, B09W43,
B09W46, B09W49

Negative Blank
Contamination

Aluminum J B09W47, B09W48 Negative Blank
Contamination

Antimony U B09W47 Lab Blank Contamination

Cobalt U B09W46, B09W47 Lab Blank Contamination

Iron U B09W43, B09W49 Lab Blank Contamination

Vanadium U B09W42, B09W43,
B09W46, B09W47,
B09W48, B09W49

Lab Blank Contamination

Zinc U B09W42, B09W43,
B09W46, B09W49

Lab Blank Contamination

Mercury UJ All Holding Times Exceeded

Lead UJ B09W43, B09W46,
B09W47, B09W48,
B09W49

GFAA Analytical Spike

Selenium UJ B09W43, B09W46,
B09W48, B09W49

GFAA Analytical Spike

_Calcium J All ICP Serial Dilution

Magnesium J All ICP Serial Dilution

Sodium J All ICP Serial Dilution
n

Lead UJ All Matrix Spike

2-44
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rojeci: WESTINGHOUSE - HANFOIRD
(Laboratory: Roy F. Weston
icase	 _.	 SDG: FF401L299
:Simple Number	 _ B09WFB 1309W79 B09WBO B09W81 B09W82 809WS

699-78,62(Location :_ 699-70-68 699-7 10-68 699--73-61 6991-73-61 699-78-62
marks FIL FIL FIL

S^mpieDa te 01/12/94 01/12/i94 01/12/94 01/Q194
_
01 112/94 01/12/5_4

Inergank Analytes iCPWL Result 0 Result 0 Result 0 Re.tuq 0 Resull 0 Resu
lt

0 Result 0 Resu
lt

0 Result 0 Result 0
Aluminum _ 200 15.00 UJ 15.01) UJ 15.00 UJ 15.00 UJ 15.00 UJ 20.10 UJ
Antimony 60 27.00 U 27.017 U 27.00 U 27.00 U 27.00 U 27.00 U
Arsenic 10 8.70 J 5.91) J 2.70 J 3.60 J 5.30 J 5.00 J
Barium	 ^_ 200 17.90 U 10.80 U 23.10 1	 23.10 ;26.70 27.10
Beiryllium 5' 1.00 U 1.011 U 1.00 U 11.00 U 1.00 U 1.00 U
Cadmium _ 5 3.00 U 3.00 U 3.00 U 3.00 U 3.00 U 3.00. U
Calcium 5000 34300 34500 369W 38200 1 41000 1 1 43000
Chromium 10 3.00 JU 1	 3.70 10.401 8.90 40.40 41.50
Cwball __ 50 2.00 UJ 2.00 UJ 2.00 UJ 2.00 UJ 2.00 UJ UJ
Cpper 25 2.00 UJ 2.00 UJ 2.00 UJ 2.00 UJ 2.00 UJ

2.00_
UJ

__Iron  1 00' 122.00 15.20 U 33.20 U 8.50 U 110.90 U
2.00_

17.30. U
Lead 3 2.00 UJ 2.00 UJ 2.10 J 2.00 UJ 2.00 UJ 2.00. UJ
Magnesiurn_ 5000 9600 9330 9550 9820 11600 11900.
Manganese_ 15 3.00 U 3.00 U 6.90 6.90 3.00 U 3.00' U
Me rcury 0.2 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U
Nickel 40 9.00 U 9.00 U 9.00 U 9.00 U 1	 9.00 U 9.00 U
Potassium 5000 4960 J	 1 4840 IJ 4860 J 4840 J 4930 J 4730 J
Selenium 5 2.60 2.00 U 3.00 J 2.60 J 2.80 2.20'
Sihrer 10 3.00 U 3.00 U 3.00 U 3.00 U 3.00 U 3.00' U
Sodium 5000 14700 14500 20100 20700 17700 17000
Thallium 10 2.60 U 2.00 UJ 2.00 U 2.00 U 2.00 U 2.00 U
Vanadium 50 17.20 UJ 12.70 UJ 9.80 UJ 11.50 UJ 18.80 UJ 23.60 UJ
Zinc 20 12.00 U 7.20 U 146.00 21.10 U 93.40 6.40 U
Gyanide 10 NA NA NA NA NA NA

NA - Not Analyzed FIL - Filtered



SDG: 940IL299
I 

REVIEWER: SC DATE: 4/15/94 PAGE 1 OF 2
T

COMMENTS:

SAMPLE ID COMPOUND RESULT Q ' RT UNITS 5X
RESULT

IOX
RESULT

SAMPLES
AFFECTED

QUALIFIER

PB Aluminum 16.0 ug/L 80.0 160.0 All U .1

CCBI Barium 4:0 ug/L 20.0 40.0 B09W78, B09W79 U

PB Cobalt -5.5 ug/L 27.5 55.0 All U .1

PB Coppor -2.0 ug/L 10.0 20.0 All U .1

CCBI Iron 14.2 ug/L 71.0 142.0 B09W79 U

CCB2 Iron 141.4 ug/L 52.0 104.0 B09W80, B09W81,
B09W82

U

CCB3 Iron 12.8 ug/L 64.0 128.0 B09W83 U

PB Potassium -830 ug/L 4150 8300 All 1

CCBI Vanadium 9.6 ug/L 48.0 96.0 B09W78, B09W79 U

CCB2 Vanadium 10.3 ug/L 51.5 103.0 B09W80, B09W81,
B09W82

U

CCB Vanadium 1,4.2 ug/L 71.0 142.0 B09W83 U

PB Vanadium -:5.5 ug/L 27.5 55.0 All UJ

PB Zinc 7.9 ug/L 39.5 79.0 B09W78, B09W79,
B09W81, B09W83

U
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BLANK: AND SAMPLE DATA SUMMARY

SDG: 9401L299 REVIEWER: Sc DATE: 4/15/94 PAGE_ 2 OF 2

COMMENTS:

SAMPLE ID COMPOUND RESULT Q RT UNITS 2X
RESULT

I0X
RESULT

SAMPLES
AFFECTED

QUALIFIER

CCB2 Aluminum -29.0 ug/L 58.0 290.0 B09W80, B09W81,
B09W82

U1

CCB3 Aluminum -31.0 ug/L 62.0 310.0 B09W83 U.1
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SDGT9MDIL299 REVIEWER: SC	 4,TE: 4/I S/94	 _	 PAGE I OF I

COMMENTS:

SAMPLE ID ICOMPOUND % ]RECOVERY
SAMPLE(S)
AFFECTED

QUALIFIER
REQUIRED

BOW78S Arsenic 65 .7 All 1

B09W78S Lead 62, 5 1309W80 1

1309W78S Lead 62:5 B09W78, B09W79,
1309W81, B09W82, B09W83

U.1

BOSIVV81A Arsenic 81.2 1309W81 1

1309W82A ' Arsenic 81. 3 B09W82 1

B09I W83A, Arsenic 82.7 B09W83 1

B09'W78A Lead 84.5 1309W78 U.1

1309 W79A' Lead 72.8 B09W79 U.1

B09W80A, Lead 77.1 B09W80 1

1309W81A Lead 80.2 1309W81 Ul

B09W82A Lead 73.3 B09W82 U.1

B09W83A Lead 67.9 B09W83 U.1

B09W80A Selenium 83.3 B09W80 1

B09W81A Selenium 78.8 B09W81 1

B09W79A Thallium 81.6 B09W79 U.1



W1-IC — SD—EN —YI-266, Rev. 0

DATA QUALIFICATION SUMMARY

SDG: 940IL299
I 

REVIEWER: SC
I 

DATE: 4/15/94 PAGE -L-OF 1

COMMENTS:

COMPOUND QUALIFIER SAMPLES AFFECTED REASON

Barium U B09W78, B09W79 Lab Blank Contamination

Iron U B09W79, B09W80,
B09W81, B09W82, B09W83

Lab Blank Contamination

Vanadium U All Lab Blank Contamination

Zinc U B09W78, B09W79,
B09W81, B09W83

Lab Blank Contamination

Aluminum UJ All Negative Blank
Contamination

Cobalt UJ All Negative Blank
Contamination

Copper UJ All Negative Blank
Contamination

Potassium 7 All Negative Blank
Contamination

Vanadium UJ All Negative Blank
Contamination

Arsenic ! All Matrix Spike

Lead J B09W80 Matrix Spike

Lead UJ B09W78, B09W79,
B09W81, B09W82, B09W83

Matrix Spike

Arsenic J B09W81, B09W82, . t)9W83 GFAA Analytical Spike

1 Lead UI B09W78, B09W79,
B09W81, B09W82, B09W83

GFAA Analytical Spike

Lead I I B09W80 GFAA Analytical Spike

-Selenium ?	 - -B09W80, B09W81 GFAA Analytical Spire

Tha!!ium UI B09`" 17 GFAA Analytical Spike

2-49
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I',NORGANIC ANALYSIS, WATER MATRIX, GWL) 	 Page-.1_ of-2-
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Project: WESTINGHOUSE-HANFORD
Laboratory: Roy F. Weston
ease	 SDG:9401L314
Sample Number B09W44 B09W45 B09W50 B09W51 B09W52 B09W53 B09W54 B09W55 B09W56 B09W57
Location 199-K-13 199-K-13 199-K-20 199-K-213 199-K-214 199-K-21 199-K-22 199-K-22 199-	 -23 199-K-23
Remarks FILI FIL FIL FIL FIL'
Sample Date 01112/94 01/12194 01/13194 01/13194 01/13/94 01/13194 01/13194

_
01113194 01/13/94 01/13194

Inorganic Analyles CRDL Result O Result 0 Result 0 Result 0 Result O. Result 0 Result 0 Result O. Resu
lt

O Result 0
Aluminum 200 18.50 15.00 U 19.70 15.00 U 55.50 15.00 U 23.10 20.00 19.40 15.00 U
Antimony 60 27.00 U 27.00 U 27.00 UJ 27 .00 U --2-7.-00 U . 27.00 U 27.00 UJ 27.00 UJ 27.00 UJ 27.00 UJ
Arsenk; 10 6.10 5.60 . 3.40 3.30 2.00 U. 2.00 U 2.00 J 2.00 U 2.00 U 5.10
Barium 200 24.70 23.90 25.10 24.30 18.40 U. 17.20 U 19.60 U 19.60 U 32.50 37.20
f3erylllum 5 1.00 U 1.00 U 1.00 U 1.00 U 1.00 U 1.00 U 1.00 U 1.00 U 1.00 U 1.00 U
fadmlum 5 3.00 U 3.00 U 3.00 UJ 3.00 U 3.00 U 3.00 U 3.00 U 3.00 U 3.00 U --i-0-0 U
Eak lum 5000 39600 J 38500 J 41300 J 40500 J 42200 J 41800 J 37000 J 37500 J 49800 J 60600 J
Chromium 10 19.40 J 17.50 J 157.00 J 147.00 J 105.00 J 68.60 J 148.00 J 131.00 J' 15.30 J 40.00 J
Cobalt 50 2.00 U 2.00 U 2.00 U 2.00 U 2.00 U 2.00 U 1	 2.00 JU 2.00 U 2.00 U 2.00 U
Copper 25 2.00 U 2.00 U 2.00 JU 2.00 U 2.00 U 2.00 U 1	 6.10 IF 4.50 U 2.00 U 4.10 U
Iron 100 64.50 10.20 U 1 139.001 12.90 U 304.00 12.90 U 1 144.001 77.30 57-0 U 22.60 U
Lead 3 2.00 U 2.00 U 2.00 U 2.00 U 2.00 U 2.00 U 2.00 U 2.00 U 2. U 2.00 U
Magnesium 5000 9950 J 9670 J 8530 J 8290 J 8090 J 7980 J 6710 J 6700 J 94 .0 J 15700 J
Manganese 15 3.00 U 3.00 U 1	 3.101 3.00 U 9.20 3.00 U 4.10 3.00 U 3.10 3.10
Mercury 0.2 0.10 UJ 0.10 UJ 0.10 UJ 0.10 UJ 0.10 UJ 0.10 UJ 0.10 UJ 0.10 UJ 0.10 UJ 0.10 UJ
M ickel 40 12.00 9.00 U 11.10 9.00 U 13.30 12.40 12.40 16.40 9.00 U 9.00 U
Potassium 5000 5840 5150 3900 3710 1	 1870 1 1	 1630 2230 26601 3310 1 10200
Selenlum 5 2.00 UJ 2.00 UJ 2.00 UJ 2.00 UJ 1	 2.00 UJ 2.00 UJ 2.00 UJ 2.00 UJ 2. 00 UJ 2.00 UJ
Silver 10 3.00 U 3.00 U 6.90 3.00 U 3.00 U 3.00 U 3.00 U 3.00 U 3. U 3.00 U
Sodium 5000 18000 J 17500 J 5000.j 4850 J 3520 J 3500 J 6290 J 6050 J 155 J 24400 J
Thallium 10 2.00 UJ 2.00 UJ 2.00 UJ 2.00 UJ 2.00 UJ 2.00 UJ 2.00 UJ 2.00 UJ 2. UJ 2.00 UJ
Vanadium 50 12.70 UJ 13.00 UJ I 6.10 UJ 5.70 UJ 4.00 UJ 4.00 UJ 4.00 UJ 4.00 U.I 4.00 UJ 17.60 UJ
Zinc 20 25.60 8.40 U	 1 9.70 U 7.10 U 20.30 U 19.90 U 1351.001 74.70 11.00 U 8.80 U
Cyanide 10 NA NA NA NA NA NA NA NA NA NA

DUP - Duplicate, NA - Not Analyzed FIL - Filtered
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Project: WESTINGHOUSE-HA- 	 N
Laboratory: Roy F. Weston
Case	 SDG: 9401L.314
Sample Number 809W70 B09W711 B09W72 B09W73 B09W74 j B09W 'S B09W88 809W89
Location 199-K-34 199-K-34 199-K-35 199-K-35 199-K-36 199-K-•36 199-K-35 199-K-3a
Remarks FIL FIL FIL DUP DLIP,FIL
Sample Date 01/'13194 01/13194 01/14/94 01/14/94 01/14/94

_

01/14/SK' 01/14/94 01114/94!
Inorgan ic Analytes JCRPL Result 0 Result 0 Result O Result 0 Resu

lt

0 Resu
lt

0 Result 0 Result 0 Result 0 Result 0
Aluminum ^,W 67-7 .00 15.90 21.40 15.00 U 39.301 15.001 U 48.90 15.00
Antimony 60 23.00 U 27.00 UJ 27.00 UJ 27.00 UJ 27.00 U 27.001 UJ 27.00 U 27.00

Arsenic 10 5.60 J 2.00 UJ 3.60 5.00 4.20 '_ 4.401 4.10 4.70
Barium 200 43.50 32.90 33.30 32.50 44.30 U 46.60 U 37.20 U 31.30 U
Berylllum 5 1.00 U 1.00 U 1.00 U 1.00 U 1.00 tJ 1.00 U 1.00 U 1.00 U
Cadmium 5 3.00 UJ 3.00 U 3.00 U 3.00 U 3.00 U 3.00 U 3.00 U 3.00

Calcium 5000 54100 J 48900 J 36900 J 35800 J 41800 JI 44800 J 36900 J 35100 J
Chromium 10 89.80 J 15.10 J 24.40 J 16.00 J 112.00 J 116.00 J 46.70 J 10.80 J
Cobalt 50 2 .00 U 2.00 U 2.00 U 2.00 U 1	 2.00 I IJ 2.00 IIJ 2.70 U 2.00 U
Copper 25 16.40 2.00 U 2.00 U 2.00 U 2.00 2.00 IJ 4.50 2.00
Iron 100 4920 23.40 U 88.10 .18.30 U 90.20 10.50 IJ 230.00 20.90

Lead 3 2.20 2.00 U 2.00 jU 2.00 U 2.00 tJ 2.00 IJ 2.00 U -2.60 !
Magnesium 14000 J 9240 J 10100 J 9750 J 10200 JI 10900 J 10000 J 9510 J
Manganese 15 72.80 3.00 U 3.10 3.00 U 3.10 3.00 IJ 10.30 3.00

Mercury 0.2 0.10 UJ 0.10 UJ 0.10 UJ 0.10 UJ 0.10 LIT 0.10 IJJ 0.10 UJ 0.10 kii

Nickel 40 19.10 10.20 11.60 9.00 U 12.40 12.00 1	 24.90 9.00 IV

Potassium 5000 9050 3540 5410 5480 5190 5910 5580 5430

Selenium 1	 5 2.00 UJ 2.00 UJ 2.00 UJ 2.00 UJ 2.00 UJ 2.00 UJ 2.00 UJ 2.00 111
Silver 10 3.00 U 3.00 U 3.00 U 5.30 1	 13.40 3.00 U 3.00 jU 3.00 IU
Sodium 5000 21800 J 114700 J 1	 13800 IJ 13300 J 13400 J 14200 J 13800 IJ 13100 J

Thallium 10 2.00 UJ 2.00 UJ 2.00 UJ 2.00 UJ 2.00 JUJ 2.00 UJ 2.00 JUJ 2.00 IUJ

Vanadium 50 12.00 UJ 4.00 UJ 10.80 UJ 12.40 UJ 4.00 JUJ 4.60 UJ 8.70 UJ 7.80 IUJ

Zinc 20 132.00 5.70 U 13.70 U 9.70 U 26.90 9.70 U 9.60 U 13.70 U

Cyanide 10 NA NA NA NA NA NA NA NA

DOP - Duplicate, NA - Not Analyzed, FIL - Filtered
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ICOMMENTS:

14 REVIEWER: SC	 DATE: 4/13/94	 PAGE_ I OF 2__	 II

FIELD
SAMPLE ID

ANALYSIS
TYPE

DATE
SA14PLED

DATE
PREPARED

DATE
ANALYZED

PREP.
HOLDING
TIME, DAYS

ANALYSIS
HOLIDING
TIME, DAYS QUALIFIER

B09W44 Mercury 1/12/94 2/14/94 2/15 194 28 U1

B09W45 Mercury 1/12/94 2/14/94 2/15/94 28 UJ

B09W50 Mercury 1/13/94 2/14/94 2/15/'94 28 111

B09W51 Mercury 1/13/94 2/14/94 2/15 194 28 111

B09W52 Mercury 1/13/94 2/14/94 2/15/94 28 111

B09W53 Mercury 1/13/94 2 1 14/94 2/15194 28 (JJ

B09W54 Mercury 1/13/94 2/14/94 2 1 15 194 28 U1

B09W55 Mercury 1/13/94 2/14/94 2/15/94 28 U1

B09W56 Mercury 1/13/94 2/14/94 2/15/94 28 U1

B09W57 Mercury 1/13/94 2/14/94 2/15/94 28 U1

B09W70 Mercury 1/13/94 2/14/94 2/15/94 28 UJ

B09W71 Mercury 1/13/94 21 14/94 2/15/94 28 UJ

B09W72 Mercury 1/14194 2/14/94 2/15/94 28 UJ

B09W73 Mercury 1/14/94 2/14/94 2/15/94 28 UI

B09W74 Mercury 1/14/94 2/14/94 2/15/94 28 UJ

B09W75 Mercury 1/14/94 2/14/94 2/15/94 28 UJ



HOLDING TIME SUMMARY

SDG:9401L314 REVIEWER: SC DATE: 4/13/94 PAGE 2 OF 2

COMMENTS:

FIELD
SAMPLE ID

ANALYSIS
TYPE

DATE
SAMPLED

DATE
PREPARED

DATE
ANALYZED

PREP.
HOLDING
TIME, DAYS

ANALYSIS
HOLDING
TIME, DAYS QUALIFIER

B09W88 Mercury 1/14/94 2/14/94 2/15/94 28 UJ

B09W89 Mercury 1/14/94 2/14/94 2/15/94 28 UJ
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BLANK AND SAMPLE DATA SUMMARY

SDGi:940IL314 R EVIEWER: SC DATE: 4/13/94  PAGE I OF 3'=

COMMENTS:

SAMPLE ID COMPOUND RESULT Q RT UNITS 5X loX SAMPLES QUALIFIER
RESULT RESULT AFFECTED

CCB3 Barium 3.9 ug/L 19.5 39.0 B09W52, B(Y)W53 U

CCB2 Copper 2.0 ug/L 10.0 20.0 B09W54, B09W55, U
B09W57, B09W71

CCBI Iron 7.3 ug/L 3^.5 73.0 809W89 U

CCB3 Iron 6.7 ug/L 33.5 67.0 B09W57, B09W71, U
B09W73, B09W75

PB Iron 12.9 ug/L 64 .5 129.0 B09W45, B09W51, U
B09W53, B09W56,
B09W57, B09W71,
B09W73, B09W75,
B09W89

PB Selenium ug/L 13.5 27.0 All U .1

PB Thallium -2.8 ug/L 14.0 28.0 All U .1

CCBI Vanadium 5.4 ug/L 27.0 54.0 B09W88, B09W89 U

CCB2 Vamadium 5.9 ug/L 29.5 59.0 B09W50, B09W57, U
B09W70, B09W72,
809W73, B09W75
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BLANK AND SAMPLE DATA SUMMARY

SDG:9401IL314 REVIEWER: SC DATE: 4/13/94 PAGE 2 OFD

COMMENTS:

SAMPLE ID COMPOUND RESULT Q RT UNITS 5X
RESULT

IOX
RESULT

SAMPLES
AFFECTED

QUALIFIER

CCB3 Vanadium 10.0 ug/L 50.0 100.0 B09W44, B09W45,
B09W51

U

PB Vanadium -12.0 ug/L 60.0. 120.0 All U.1

PB Zinc 4.8 ug/L 24.0 48.0 B09W45, B09W50,
B09W51, B09W52,
B09W53, B09W56,
B09W57, B09W71,
B09W72, B09W73,
B09W75, B09W88,
B09W89

U
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BLANK AND SAMPLE DATA SUMMARY
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SDG:9401L374 REVIEWER: SC DATE: 4/13/94 PAGE--j—OF 3-.

COMMENTS

SAMPLE ID COMPOUND RESULT Q RT I UNIT'S 2X
RESULT

IOX
RESULT

SAMPLES
AFFECTED

QUALIFIER

CCB2 Antimony -28.0 ug/L 56.0 280.0 B09W50, B09W54,
B09W55, B(Y)W56,
B09W57, B09W71,
B09W72, B09W73,
B09W75

U1

CCI31 Selenium -2.6 ug/L 5.2 26.0 B09W88 Ul

CCB2 Selenium -2.2 ug/L 41.4 22.0 B09W72, BOÎ W74,
B09W75, BO(,)W89

UJ

CC133 Selenium -2.3 ug/L 4^ .6 23.0 B09W56, B09W57,
B09W70, B09W71,
B09W73

UJ

CCB4 Selenium -2.0 ug/L 4.0 20.0 B09W53 U1

CCEII Thallium -2.4 ug/L 4.8 24.0 B09W51, B09W5'7,
B09W73

Ul
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ACCURACY DATA SUMMARY

SDG:940IL314	 _	 REVIEWER: SC	 DATE: 4/13/94 PAGE L OF 1_

COMMENTS:

SAMPLE ID COMPOUND % RECOVERY
SAMPLE(S)
AFFECTED

QUALIFIER
REQUIRED

B09W54A Arsenic 81% E109W54 J

R09W70A Arsenic 119.5% E109W70 J

B09W71A Arsenic 122% E109W71 UJ

B09W45A Thall ium 84.4% E109W45 UJ

B09W51A Thallium 80.1% B109W51 UJ

B09W52A Thallium 66% B109W52 UJ

B09W70A Thallium 80.3% B09W70 UJ

B09W88A Thallium 76% B09W88 UJ

B09W89A Thallium 81.2% B09W89 UJ



rnd
I

z
1

H
H

N
a%
O^

w
M
C

0

N
1
to
/b

PRECISION DATA SUMMARY

SDG:940IL314 REVIEWER: SC DATE: 4 /13/94	 ^— PAGE 1 OF 1

COMMENTS:

COMPOUND SAMPLE ID: SAMPLE ID: RPD SAMPLES AFFECTED , QUALIFIER

Chromium B09W88 B09W88D 32.9 All J

Calcium B09W88 B09W88L 19.5 All 1

Magnesium B09W88 B09W88L 19.8 All J

Sodium B09W88 B09W88L 23.2 All 1



WHC-SD-EN-TI-266, Rev. 0

DATA QUALIFICATION SUMMARY

SDG: 940IL314	 REVIEWER: SC	 DATE: 4/14/94 PAGE 1 OF-!-

COMMENTS:

COMPOUND QUALIFIER SAMPLES AFFECTED REASON

^I Mercury Ill All	 --	 -- 1J,,1A ;rg Times Exceeded

Barium U I B09W52, B09W53 _ Lab Blank Contamination

Copper U B09W54, B09W55, B09W57, Lab Blank Contamination
B09W71

U B09W45, B09W51, B09W53, Lab Blank Contamination

I^

Iron
I I B09W56, B09W57, B09W71,

B09W73, B09W75, B09W89

Vanadium U BWW44, B09W45, B09W50, Lab Blank Contamination
B09W51, B09W57, B09W70,
B09W72, B09W73, B09W75,
B09W88, B09W89

Zinc- U B09W45, B09W50, B09W51, Lab Blank Contamination
B09W52, B09W53, B09W56,
B09W57, B09W71, B09W72,

r B09W73; B09W75, B09W88,
B09W89

Antimony Ui B09W50, B09W54, B09W55, Negative Blank
B09W56, B09W57, B09W71, Contamination
B09W72, B09W73, B09W75

Selenium UI All Negative Blank
Contamination

Thallium Ui All Negative Blank
Contamination

Vanadium Ui All Negative Blank
Contamination

-Arserlc i	 -	 -- nu;':154, BvT:i7^v GFAA Analytical Spike

Arsenic Ui B09W71 GFAA Analytical Spike

Thallium Ui B09W45, B09W51, B09W52, GFAA Analytical Spike
B09W70, 609W88, B09W89

Chromium i All Lab Duplicate

Calcium i All ICP Serial Dilution

Magnesium i All ICP Serial Dilution

Sodium i All ICP Serial Dilution

2-59
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INORGANIC ANALYSIS, WATER MATRIX, (ug/L)
	 Pagel 01_7_
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Project: 'WESTINGHOUSE-HANFORD
Laboratory: Roy F. Weston
Case	 SDG: 9401 1-347
Sample Number B09W76 809W77 B09W84 B09W85 B09W90 B09W91
Location 199-K-37 199-K-37 EB-1 EB-1 199-K-37 199-K-37
Remarks FIL ^ EB EB,FIL DUP DUP ,FIL
Sample Dale 01/17/94 01/17/94 01/17/94 01/17/94 01/17/94 01/17
Inorganic.Analylas . CRDL Rasult 10 Result 0 Result 0 Result 0 Resu

lt
0 Resu

lt

Q Result 10 Result 0 Result 0 Result 0
Aluminum 200 32.90 2 ..80 20.50 23.80 43.00 27.00
Antimony. 60 27:00 U 27.00 U 27.00 U 27.00 U 27.00 U 27.00 U
Arsenic 10 2.90 2..80 2.00 U ^..	 2.00 U 3.00 4.00
Barium 20 0 32.40 U 27.70 U 3.00 U 3.10 U 27.30 U 26.90 U
Be

ry

llium. 5 1.00 U 1.00 U 1.00 U 1.00 U 1.00 U 1.00. U
Cadmium. 5 3.00 U 3.00 U 3.00 U 3.00 U 3.00 U 3.00 U
Calc ium 5000 37300 J 361100 J 88.10 UJ 212.00 J 35200 J 35800 J'
Chromium 10 115.00 J 111.00 J 3.00 UJ 3.00 UJ 111.00 J J
Cobalt 50 3.40 U 2.00 U 2.00 U 2.00 U 2.00 U U
Copper 25 2.00 U 2..00 U 2.00 U 2.00 U 2.00 U
Iron 100 27.00 LI 10.90 U 9.80 U 10.70 U 32.70 U

F7540

'U
Lead 3 2.00 UJ 2.00 UJ 2.00 UJ 2.00 UJ 2.00 UJ UJ
Magnesium 5000 7850 7600 47.00 U 47.00 U 7470
Manganese 15 3.00 U 3.00 U 3.00 U 3.00 U 3.00 U
Mercury 0.2 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U .17
Nickel 40 9.00 U 9.00 U 9.00 U 9.00 U 9.00 U 9.00 U
Potassium. 5000 4150 3340 666.00 U 666.00 U 3710 2790
Selenium 5 2.00 UJ 2.00 UJ 2.00 U 2.00 U 2.00 UJ 2.00 U,l
Silver 10 3.00 U 3.00 U 3.00 U 3.00 U 3.00 U 3.00 jU

Sodium 5000 9140 8840 46.70 U 40.90 U 8720 8820
Thallium 10 2.00 U 2.00 U 2.00 U 2.00 U 2.00 U 2.00 U
Vanadium 50 10.50 UJ 10.30 UJI 4.00 UJI 4.00 UJ 8.90 UJ 15.70 UJ
Zinc 20 13.90 U 8.60 U 15.70 U 68.40 11.40 U 26.30 U
Cyanide 10 NA NA NA NA NA NA

EB - Equipment Blank, DUP - Duplicate, NA - Not Analyzed
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BLANK AND SAMPLE DATA SUMMARY

SDG:94011-347 REVIEWER: RJS DATE: 4/19'94	 ^ PAGE 1 _OFD

COMMENTS:

SAMPLE ID COMPOUND RESULT Q RT UNITS 5X
RESULT

loX
RESULT

SAMPLES
AFFECTED

QUALIFIER

CCB2 Barium 7.0 ug/L 35.0 76.0 B09W-76, B09W77 U

PCCB3 	' Barium 7.4 ug/L 37.0 74.0 B09WE15, B09W90,
B09W9 1

U

2 Calcium 38.1 ug/L 190.5 3£ 1.0 B09W94 U

PB Calcium 33.3 ug/L 166.5 3213.0 B09W14 U

CCB2 Cobalt 4.5 ug/L 22.5 45.0 1309W76 U

CC 132 Iron 14.8 ug/L 74.0 148.0 B09W76, B09W77,
B09W84

U

CCB3 Iron 13.6 ug/L 68.0 136.0 B09W85, B09W90,
B09W9 1

U

PB Iron 22.9 ug/L 114.5 229.0 All U

CCB2 Sodium 95.7 ug/L 478.5 957.0 B09W84 U

CCB3 Sodium 132.1 ug/L 660.5 1321 B09W85 U

CCB2 Vanadium 9.6 ug/L 48.0 96.0 B09W76, B09W77 U

CCB3 Vanadium 12.8 ug/L 64.0 128.0 B09W90, B09W91 U

PB Vanadium -4.7 ug/L 23.5 47.0 All UJ

CCB2 Zinc 3.2 ug/L 16.0 32.0 B09W76, B09W77,
B09W84

U
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BLANK ,AND :SAMPLE DATA SUMMARY

SDG: 9401047 REVIEWER: RJS	 DATE: 4/19/94	 PAGE 2—OF-3 

COMMENTS:

SAMPLE ID COMPOUNI) RESULT Q RT UNITS 5'X
RESULT

lox
RESULT

SAMPLES
AFFECTED

QUALIFIER

CCB3 Zinc 3.2 ug/L 16.0 32.0 B09W90 U

PB Zinc 7.8 ug/L 39 78 B09W76, B09W77,
B09W84, B09W90,
B09W91

U
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BLANK AND SAMPLE DATA SUMMARY

REVIEWER: RJS DATE: 4/19/94 PAGE	 OF
— —,—	 --=

FSAMPLE COMPOUND RESULT Q RT UNITS 2X
RESULT

lox
RESULT

SAMPLES
AFFECTED

QUALIFIER

Lead -2.2 ug/L 4.4 22.0 B09W85, B09W90,
BWW91

IUJ
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ACCURACY DATA SUMMARY
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SDG: '^^ 1 1_347	 _	 REVIEWER: R1S	 DATE: 4/19/94	 _	 PAGE I OF I

COMMENTS:

SAMPLE ID COMPOUND % RECOVERY
SAMPLE(S)
AFFECTED

QUALIFIER
REQUIRED

B09W76A Lead 71.2 1309W76 UJ

B09W i'7A Lead 72.2 B09W77 Ul

B09WF14A Lead 122.3 B09NV84 UJ

B09W8.5A Lead 122.9 B09W85 Ul

B09W9,OA Lead 69.6 1309W90 UJ

B09W91A Lead 66.4 B09W91 UJ

B09W76A Selenium 76.5 B09W76 UJ

B09W77A Selenium 74.0 B09W77 UJ

B09W90A Selenium 73.3 B09W90 Ul

B09W9IA Selenium 79.0 B09W91 UJ

B09W76S Lead 59.0 B09W76, B09W77,'B09W84,
B09W85, B09W99 , B09W91

UJ
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PRECISION DATA SUMMARY

SDG: 94(I1L347 REVIEWER: RJS DATE: 4/19/94 _^ PAGE _I—OF—j—

COMMENTS:

COMPOUND SAMPLE ID: SAMPLE ID: RPD SAMPLES AFFECTED (QUALIFIER

Calcium B09W76 B09W76D 25.2% B09W76, B09VV77,
B09W85, B09W90,
B09W91

1

Calcium B09W76 B09W76D 25.2% B09W84 UJ

Chromium B09W76 B09W76D 20.7% B09W76, B09VV77,
B09W90, B09VV91

1'
-

Chromium B09W76 B09W76D 20.7% B09W84, B09W85 UJ

i



WHC-SD-EN-TI-266, Rev

DATA QUALIFICATION SUMMARY

SDG:9401L347 REVIEWER: RJS DATE: 4/19/94 PAGE 1 OF I

rnMMFNTC-

COMPOUND QUALIFIER SAMPLES AFFECTED REASON

Barium U B09W76, B09W77,
B09W85, B09W90, B09W91

Lab Blank Contamination

Calcium _U	 --- -	 - B09W84 Lab Blank Contamination

Cobalt U B09W76 Lab Blank Contamination

Iron U All Lab Blank Contamination

Sodium U B09W84, B09W85 Lab Blank Contamination

Vanadium U B09W76, B09W77,
B09W90, B09W91

Lab Blank Contamination

^;^^	 —.._in n	 - U	 -- B09W	 , B09W"^7,
B09W84, B09W90, B09W91

..b ni_r..ate a^ _'_ Contamination

Lead UJ B09W85, B09W90, B09W91 Negative Blank
Contamination

Vanadium UJ All Negative Blank
Contamination

Lead UJ B09W76, B09W77,
B09W84, B09W85,
B09W90, B09W91

GFAA Analytical Spike

Selenium UJ B09W76, B09W77,
B09W90, B09W91

GFAA Analytical Spike

II Lead-  UJ All Matrix Spike

Calcium J B09W76, B09W77. •
B09W85, B09W90, 809W91

Lab Duplicate

Calcium UJ B09W84 Lab Duplicate

Chromium I B09W76, B09W77,
B09W90, B09W91

Lab Duplicate

Chromium UJ B09W84, B09W85 Lab Duplicate

2-66
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INORGANIC ANALYSIS, WATER MATRIX, (pglL)
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Prol,al:C WESTINGHOUSE- HANFORD
Laboratory: Roy F. Weston
Cast3_	 =401L365
Sample Number 809W64 B09W65 B09W66 80 W67 B09W96 B09W97
Location 199-K-32A 199-K-322A 199-K-32B 199-K-32B TB-1 TB-1
Remarks FIL FIL', TB TB,FIL
Samp le Dale 01/16/94 01/16/94 01/16194 Ot/y6/94 01/18194. 01/16/94
Inorganic Analyles CRDL Result O Result 0 Result 0 Resu

lt

0 Resu
lt

0 Result O Result O Result 0 Resu
lt

0 Resu
lt

0
Aluminum 200 15.00 UJ 15.00 UJ 15.00 UJ 24.40 J 15.00 UJ 15.00 UJ
Anlim	 y 60 27.00 U 27.00 U 27.00 U 27.00 U 27.00 U 27.00 U
Arsenic 10 2.20 2.00 2.00 IT- 2.90 2.00 U 2.00 U
Barlurn 200 23.50 U 27.60 U 65.10 79.10 3.00 U 3.00 U
Beryllium 5 1.00 U 1.00 U 1.00 U 1.00 U 1.00 U 1.00 U
Cadmuum 5 3.00 U 3.00 U 3.00 U 3.60 3.00 U 3.00 U
Calc ium 5000 39300 J 43200 J 23500 J 27500 J 77.90 UJ 36.20 UJ
Chromium 10 22.90 22.90 9.00 16.10 3.00 U 3.00 U
Cobalt 50 2.00 U 2.00 U 2.00 U 6.70 U 2.00 U 2.00 U
Copper 25 3.00 U 2.60 U 2.00 U 8.20 U 1	 2.00 1 1.1 1	 2.00 U
Iron 100 39.30 8.30 43.90 123•.00 11.60 7.60
Lead 3 2.00 U 2.00 U 2.00 I U 2.00 U 2.00 U 2.00 U
Magnesium 5000 4570 J 4980 J 13700 J 15900 J 47.00 UJ 47.00 UJ
Manganese 15 3.00 U 3.00 U 3.00 U 2g.90 3.00 U 3.00 U
Mercury 02 0.10 UJ 0.10 UJ 0.10 UJ 0.10 UJ 0.10 UJ 0.10 UJ
Nickel 40 9.00 U 9.00 U 9.00 U 17.90 10.20 9.00 U
Potassium 5000 2070 2370 4710 5540 666.00 U 666.00 U
Selenium 5 2.00 U 2.00 U 2.40 2.00 U 2.00 U 2.00 U
Silver 10 3.00 U 1	 3.00 U 3.00 U 3'.00 U 3.00 U 3.00 U
Sodium 5000 5930 J 6540 J 26300 J 31500 J 27.00 UJ 27.00 UJ
Thallium 10 2.00 U 2.00 U 2.00 U 2.00 U 2.00 U 2.00 U
Vanadium 50 4.00 UJ 4.00 U.1 4.00 UJ 4..00 UJ 4.00 UJ 4.00 UJ
Zinc 20 14.20 U 14.20 U 14.20 U 11.50 U 17.70 3.00 U

Cyanide 10 NA NA NA INA NA NA

TB - Trip Blank, NA - Not Analyzed, FIL = Filtered
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HOLDING TIME SUMMARY

SDG: S140IL365 REV IEWER: LM	 _ DATE: 4/25/94 PAGE_I OF_I

COMMENTS:	 Y

FIELD ,SAMPLE
ID

ANALYSIS
TYPE

DATE
SAMPLED

DATE
PREPARED

DATE
ANALYZED

PREP.
HOLDING
TIME, DAYS

ANALYSIS
HOLDING
TIME, DAYS QUALIFIER

B09W641 Mercury 01/18194 02/17/94 02/18/94 28 U1

B09W65 Mercury 01/18/94 02/17194 02/18/94 28 U1

B09W66 Mercury 01/18/94 02/17/94 02/18/94 28 U1

B09W67 " Mercury 01/18/94 02/17/94 02/18/94 28 U1

B09W96. Mercury 01/18/94 02/17/94 02/18/94 28 U1

B09W97 Mercury 01/18/94 02/17/94 02/18/94 28 U1
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BLANK AND SAMPLE DATA SUMMARY

SDG: 940 1L365 REVIEWER.: L M 	DATE: 4/25/94  PAGE I OF 2 -

COMMENTS:

SAMPLE ID COMPOUND RESULT Q RT UNITS 5X
RESULT

loX
RESULT

SAMPLES
AFFECTED

QUALIFIER,

PB Aluminum -19.0 ug/L 80.0 190.0 B09W64, B09W65,
B09W66, B09W96„
B09W97

UJ

PB Aluminum -19.0 ug/L 80.0 190.0 B09W67 J

CCBI Barium 8.2 ug/L 41.0 82.0 B09W64 U

CCB2 Barium 7.8 ug/L 39.0 78.0 B09W65 U

I CCB2 Calcium 44.4 ug/L 222.0 444.0 B09W96, B09W97 U

I CCB I Cobalt 4.0 ug/L 20.0 413.0 B09W67 U

^CCBI Copper 2.1 ug/L 10.5 2 1.0 B09W64, B09W67 U

CCB2 Copper 3.0 ug/L 15.0 30.0 B09W65 U

PB Magnesium b4 .0 ug/L 320.0 ().30.0 B09W96, B09W97 UJ

PB Sodium -90.0 ug/L 450.0 9110.0 B09W96, B09W97 UJ

PB Vanadium -11.0 ug/L 55.0 1110.0 All Ul

PB Zinc 3.5 ug/L 17.5 35 .0 B09W64, B09W65,
B09W66, B09W67

U



BLANK AND SAMPLE DATA; SUMMARY'

SDG:940IL365 I REVIEWER: LM	 1,TE: 4/25/94 	 OF 2

COMMENTS:

SAMPLE ID COMPOUND RESULT Q RT' UNITS, 2X
RESULT

lox
RESULT

SAMPLES
AFFECTED

QUALIFIER

CCBI Aluminum -17.0 iig/L 34.0 170.0 B09W64, B09W66, U1

CCBI Aluminum -17.0 ug/L 34.0 170.0 B09W67 J

CCB2 Aluminum -38.0 u•g/L '16.0 380.0 B09W65, B09W96,
B09 W97

UJ
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PRECISION DATA SUMMARY

SDG:' 9401 L365 REVIEWER: LM DATE: 4/25 194 	 PAGE I Or---L

COMMENTS:

COMIPOUND SAMPLE ID: SAMPLE ID: R'PD SAMPLES AFFECTED, QUALIFIER

Calcium B09W66 B09W66L 12.4 B09W64, B09W65,
B09W66, B09W67

J

Calcium B09W66 B09W66L 12.4 809W96, B09W97 UJ

Magnesium 1309W66 B09W66L 12.2 B09W64, 1309W65,
B09W66, B09W67,

J

Magnesium B09W66 B09W66L 12.2 B09W96, B09W97 UJ

Sodium B09W66 B09W661- 144.0 IB09W64, B09W65,
1B09W66, B09W67

1

Sodium 1309W66 B09W66L 14.0 1B09W96, 1309W97 U .1



WHC-SD-EN-TI-26 6 , Rev. 0

DATA QUALIFICATION SUMMARY

SDG: 940IL365 REVIEWER: LM DATE: 4/25/94 PAGE--L OF 1

COMMENTS:

COMPOUND QUALIFIER SAMPLES AFFECTED REASON

Mercury UJ All Holding Times Exceeded

Barium U B09W64, B09W65 Lab Blank Contamination

Calcium U B09W96, B09W97 Lab Blank Contamination

Cobalt U B09W67 Lab Blank Contamination

Copper U B09W64, B09W65, B09W67 Lab Blank Contamination

II Zinc
II

I U
I

, B09W64, B09W65, B09W66,
B09W67

Lab Blank Contamination

Aluminum I B09W67 Negative Blank
Contamination

` Aluminum UJ B09W64, B09W65, B09W66,
B09W96, B09W97

Negative Blank
Contamination

Magnesium U) B09W96, B09W97 Negative Blank
Contamination

Sodium UJ B09W96, B09W97 Negative Blank
Contamination

Vanadium UJ All Negative Blank
Contamination

Calcium I B09W64, B09W65, B09W66,
B09W67

ICP Serial Dilution

Calcium UJ 809W96, B09W97 ICP Serial Dilution

Magnesium I B09W64, B09W65, B09W66,
B09W67

ICP Serial Dilution

Magnesium UI B09W96, B09W97 ICP Serial Dilution

Sodium I B09W64, B09W65, B09W66,
B09W67

ICP Serial Dilution

Sodium UI B09W96, B09W97 ICP Serial Dilution

2-72
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INORGANIC ANALYSIS, YVATER MATRIX, (A.g/L) 	 I

p rojecl: WESTINGHOUJE-'-HANFORD
Laboratory: Roy F. Weston

'Case ISD_G: !94,01L3.9^1

Page_ 1of_7_

.
Sample Number B09N'1 809W69 109WF1 B09WF2

_

(Location	 -_-_' 199-x: 3 1!99-K-33 TB-2 TB-2
Remarks AL TB TB,FIL
,Sample Dale 01120/ 01/20194 01/21 194 01/21/94
Inorganic Analyles CRDL Result 0 Result 0 Result 0 Resu lt 0 Resu

lt
Q Resu lt O Resu

lt
0 Result 0 Result O Result' O

Aluminum 21001 53.0 15.00 U. 15.00 U 31.20
Antimony 60 27.LC U 27.00 U. 27.00 U 27.00 U
Arsenic 10 2. U 2.00 U 2.00 U 2.00 U
Barlum ^, 39.tj0 3.00 U 42.10 4.10 U
beryllium 5 1.Q0 U 1.00 U 1.00 U 1.00 U
Cadmium _ 5 3.40 U 3.00 U 3.00 U 3.00 U
Calcium 5000 81500 J 123.00 UJ 78700 J 137.00 UJ
Chromium 10 22.60 3.30 17.80 1 3.00 U
Coball 50 2.40 U 2.00 U 3.70 U 2.00 U
(topper 25 2.00 U 2.00 U 3.50 2.00 U
if on 100 159.o0 25.00 55.50 64.20
Lead 3 2.00 UJ 2.00 U 2.00 UJ 2.00 U
Magnesium 5000 9980 J 47.00 UJ 9640 J 47.00 UJ
Manganese 15 3.00 U 3.00 U 3.00 U 1	 3.00 U
Mercury 0.2 0.10 L 0.10 U 0.10 U 0.10 U
Nickel 40 9.00 U 9.00 U 9.00 U 9.00 U
Potassium 5000 3400 666.00 U 3480 666.00 U
Selenium 5 2.00 U 2.00 U 2.00 U 2.00 U
Silver 10 3.00 U 3.00 U 3.00 U 3.00 U
Sodium 5000 14200 J 64.70 UJ 13600 J 75.00 UJI '

Thallium 10 2.00 UJ 2.00 UJ 2.00 UJ 2.00 UJ
Vanadium 50 13.90 U 4.00 U 10.40 U 4.00 U
Zinc 20 26.50 iU 12.90 U 12.50 U 8.90 U
Cyanide 10 NA NA NA NA

TB - Trip Blank, NA - Not Analyzed, FIL - Filtered
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BLANK AND SAMPLE DATA SUMMARY

SDG:9401L391 REVIEWER: R3S	 DATE: 4/14/94 PAGE I OF—I

COMMENTS:

SAMPLE ID COMPOUND RESULT Q RT UNITS 5X
RESULT

IOX
RESULT

SAMPLES
AFFECTED

QUALIFIER

CCBI Bar ium '6.7 ug/L 33.5 67.0 B09WF2 U

CCBI Calcium 33.9 ug/L 169.5 339.0 B09W69, B09WF2 U

PB Calcium 35.5 ug/L 177.5 355.0 B09W69, B09WF2 U

CCBI Cobalt 12.3 ug/L 11.5 23.0 B09WF1 U

CCBI Sodium 94.8 ug/L 474.0 948.0 B09W69, B09WF2 U

PB Sodium 34.8 ug/L 174.0 348.0 B09W69, B09WF2 U

CCBI Vanadium 11.0 ug/L 55.0 110.0 B09W68, B04WFI U

PB Zinc 8.9 ug/L 44.5 89.0 B09W68, B09W69,
B09WF1, B09WF2

U



ACCURACY DATA SUMMARY

SDG:940IL391	 REVIEWER: RJS	 _	 DA'TE: 4/14/94 	 PAGE_J_OF 1 .

COMMENTS:

SAMPLE ID COMPOUND % RECOVERY
SAMPLE(S)
AFFECTED

QUALIFIER
REQUIRED

B09W68A Lead 79.11 B09W68 IUJ

B09WFIA Lead 64.6 B09WF1 UJ

B09W68A Thallium 68.6 B09W68 UJ

B09WFIS Thallium 74.2 B09W68, B09W69,
B09WFl; B09NVF'2

IUJ
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PRECISION DATA SUMMARY

SDG:9401L391 REVIEWER: RJS DATE: 4/14/94	 —^ PAGE —1 OF 1

COMMENTS:

COMPOUND SAMPLE ID: SAMPLE ID: RPD SAMPLES AFFECTED QUALIFIER

Calcium B09WFIL B09WF1 17.9% B09W68, B09WF1 J

Calcium B09WFIL B09WFI 17.9% B09W69; B09WF2 UJ

Magnesium B09WFlL B09WF1 14.9% B09W68, BCOWFI J

Magnesium B09WFIL B09WF1 14.9% B09W69, B09WF2 U .1

Sodium B09WFIL B09WF1 17.7% B09W68,'B09WFI J

Sodium B09WFIL B09WF1 17.7% B09W69, B09WF2 UJN
I
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WHC-SD-EN-TI-266, Rev. 0

DATA QUALIFICATION SUMMARY

SDG: 9401L39I	 REVIEWER: RIS	 DATE: 4/14/94	 PAGE 1 OF 1

COMMENTS:

COMPOUND QUALIFIER SAMPLES
AFFECTED

REASON

Barium U B09WF2 Lab Blank Contamination

Calcium U B09W69, B09WF2 Lab Blank Contamination

Cobalt U B09WF1 Lab Blank Contamination

Sodium U B09W69, B09WF2 Lab Blank Contamination

Vanadium U B09W68, B09WF1 Lab Blank Contamination

Zinc U
—_

B09W68, B09W69,
p09WFI, B09:VF2

Lab Blank Contamination

Lead -	 _ Itl	 -	 _ _-_ -	 -	 -__- --B09W68, B09 1XrFl- GFAA Analytical Spike

Thallium UI B09W68 GFAA Analytical Spike

Calcium 1 B09W68, B09WF1 ICP Serial Dilution

Calcium UI B09W69, B09WF2 ICP Serial Dilution

Magnesium 1 B09W68, B09WF1 ICP Serial Dilution

Magnesium UI B09W69, B09WF2 ICP Serial Dilution

Sodium 1 B09W68, B09WF1 ICP Serial Dilution

Sodium UI B09W69, B09WF2 ICP Serial Dilution

Thallium UI B09W68, B09W69,
B09WF1, B09WF2

Matrix Spike

2-77
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INORGANIC ANALYSIS, WAITER MATRIX, U41-)
	

Page_7_ of—

N
1
V

..	 Weston

ZZO	
I

,SampkeNumlber : 1:	 .

Location 1

:

bvlzzjsck=-

fidmarks ®—_ —^—^—

1 1 1 11 n_._n
Antimony 1 11 11 ^_n_n

^_._.^._^_.
._ _n

1^_.

n_n^n

1 _._._n_. ._n_n j

Cadmium

11 11 11 ^__n_n_._n__n .__^__n

Iron

. ^	 :, 1 .__^^n1111,1.1 ^^^^®' .__n__n_n__.__n

Mercury

,Nickel

Potassium n_n_n
Seleniu M_._n
Silver 1 11 11 ^_n_n_-_._. n_._n

. . 111 ! 1 ' 11 ^_._n_._n_. n_n_.
Thallium I 1	 11 11 ®_._n_._n_. n_n_n

1 :1 1	 .1 ^_._._._n_n ._n_n

Cyanide

NA - Not Analyzed. FIL . Filtered
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BLANK AND SAMPLE DATA SUMMARY

SDG:940IL441 I REVIEWER: R1S DATE: 4/13/94 PAGE I OF 2

COMMENTS.:

SAMPLE ID COMPOUND RESULT Q RT UNITS 5X
RESULT

lox
RESULT

SAMPLES
AFFECTED

QUALIFIER

CCBI Aluminum 18.7 ug/L 93.5 197.0 B09W62 U

CCB I Cobalt 2.3 ug/L 11.5 23.0 B09W62 U

PB Potassium -930 ug/L 4650 9300 B09W62, B09W63 1

PB Thallium -2.5 ug/L 12.5 25.0 B09W62, B09W63 U1

CCB I Vanadium 9.9 ug/L 49.5 99.0 B09W62, B09W63 U

PB Vanadium 26.6 ug/L 133.0 266.0 B09W62, B09W63 U

CCB I Zinc 3.3 ug/L 16.5 33.0 B09W62, B09W63 U

PB Zinc 6.3 ug/L 3 1. 5 63.0 B09W62, B09W63 U
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BLANK AND SAMPL E, DATA SUMMARY

SDG: 9401 1-44. 1 REVIEWER: RJS DATE: 4/13/94	 _,	 PAGE 2 OF _t

COMMENTS:'

SAMPLE ID COMPOUND RESULT Q RT UNITS 2X
RESULT

loX
RESULT

SAMPLES
AFFECTED

QUALIFIER

CCBI Thallium -2.0 ug/L 4.0 20.0 B091W62, B09W63 UJI



ACCURACY DATA SUMMARY

SDG:9401L441^_I REVIEWER: RJS DATE: 4/13/94= PAGE—LOF. I

—,COMMENTS:

SAMPLE ID COMPOUND % RECOVERY
SAMPLE(S)
AFFECTED

QUALIFIER

REQUIRED

B09W62S Thallium 55.8 B09W62, B09W63 UJI

B09W62A Thallium 83.3 B09W62 U JI

B09W63A Thal liu m 50.1 B09W63 UI'
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PRECISION DATA SUMMARY

SOO:9401L441 REVIEWER: RIS DATE: 4/13/94	 PAGE I OF I

COMMENTS:

COMPOUND SAMPLE ID: SAMPLE ID: RPD SAMPLES AFFECTED QUALIFIER

Calcium B09W62 B09W62D 23.9 B09W62, B09IV63 1

Chromium B09W62 B09W62D 56.5 B09W62, B09NV63 J

Chromium B09W62 B09W62L 13.6 B09W62, B09W63 J

Sodium B09W62 B09W62L 10.1 B09W62, B09NV63 I
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rTrIC- SD-EN-TI-266, Rev. 0

DATA QUALIFICATION SUMMARY

SDG: 940IL441 REVIEWER: RJS DATE: 4/14/94 PAGE--L-OF I

COMMENTS:

COMPOUND QUALIFIER SAMPLES
AFFECTED

REASON

Aluminum U B09W62 Lab Blank Contamination

Cobalt U B09W62 Lab Blank Contamination

Vanadium U B09W62, B09W63 Lab Blank Contamination

Zinc 1U	 --	 -- _B09W62,BWW63 ----- Lab Blank Contamination

Potassium 7 B09W62, B09W63 Negative Blank
Contamination

Thallium UJ B09W62, B09W63 Negative Blank
Contamination

Calcium J B09W62, B09W63 Lab Duplicate

Chromium J B09W62, B09W63 Lab Duplicate

Chromium J B09W62, B09W63 ICP Serial Dilution

Sodium J B09W62, B09W63 ICP Serial Dilution

Thallium UJ B09W62, B09W63 Matrix Spike

Thailsum UJ	 - Bvy...0 B09W63 GFAA Analytical Spike

i

2-83
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INORGANIC ANALYSIS, WATER MATRIX, "IL)
	

Paget_ of 1_

N
1
4

Project: WESTINGHOUSE-HANFORD.
Laboratory: Roy F. Weston
CaseSDG:94021-458
Sample Nun4ber B09W60 B09W61 809W86 B09W87
Location 199-K-30 199-K-30 EB-2 EB-2
Remarks FIL EB EB,FIL
Sample Date 01/20194 01/20/94 01/25/94 01/25/94
Inorganic Analytes CRDL Result 0 Result O Result 0 Result 10 Result 0 Result 0 Result 10 Result 0 Result 0 Result 0
Aluminum 200 28.80 U 1.5.00 U 15.00 U 15.00 U
Antimony 60 27.00 U 27.00 U 27.00 U 33.70
Arsenic 10 3.90 U 2.40 U 2.00 U 2.00 U
Barium 200 36.60 34.00 3.00 U 3.00 U
Beryllium 5 1.00 U 1.00 U 1.00 U 1.00 U
Cadmium 5 3.00 U 3.00 U 3.00 U 3.00 U
Calcium 5000 54400 J 58700 J 60.00 UJ 31.60 UJ
Chromium 10 3.70 4.80 100 U 3.00 U
Cobalt 50 3.70 2.00 U i	 2.00 U 2.00 U
Copper 25 2.00 U ?.0o U 2.00 U 2.00 U
Iron log 41.90 U 18.60 U 13.30 U 6.50 U
Lead 3 2.00 UJ 2.00 UJ 2.00 U 2.00 U
Magnesium 5000 12100 J 13000 J 174.00 UJ 182.00 UJ
Manganese 15 3.00 U 3.00 U 3.00 U 3.00 U
Mercury 0.2 0.10 UJ Q.10 UJ 0.10 UJ 0.10 UJ
Nickel 40 9.00 UJ I 8.00 U	 1 9.00 I U 1	 9.00 U
Potassium 5000 4710 J 5110 J 666.00 UJ 666.00 UJ
Selenium 5 2.00 UJ 2.00 UJ 2.00 U 2.00 U
SINer 10 3.00 U 3100 U 3.00 U 3.00 U
Sodium 5000. 10900 J 11900 J 239.00 UJ 335.00 UJ
Thallium 10 2.00 UJ 2.00 U 2.00 U 2.00 U
Vanadium 50 36.50 U 40.80 U 22.30 U 23.70 U
Zinc 20 31.00 U 14.20 U 7.10 U 13.10 U
Cyanide 10 NA NA NA I NA

EB - Equipment Blank, NA - Not Analyzed, FIL - Flllered
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HOLDING TIME SUMMARY

SDG: 94021-458	 J[REVIEWER: IUS DATE: 4/15/94	 _ PAGE 1 O s1
COMMENTS:

FIELD SAMPLE
ID

ANALYSIS
TYPE

DATE
SAMPLED

DATE
PREPARED

DATE
ANALYZED

PREP.
HOLDING
TIME, DAYS

ANALYSIS
HOLDING
TIME, DAYS QUALIFIER

B09W60 'Mercury 01/20/94 02/25/94 28 UJ

809W61 Mercury 01/20/94 02/25194 28 U1

B09W86 _Mercury 01/25194 02/25/94 28 Ul

B09W87 ' Mercury 01/25/94 02/25/94 28 UJ
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13LANK AND SAMPLE DATA SUMMAFRV

SDG:9402L458 REVIEWER: RJS DATE: 4/15/94  PAGE--LOF--3-

COMMENTS:

SAMPLE ID COMPOUND RESULT Q RT UNITS 5X
RESULT

l IOX
RESULT

SAMPLES
'AFFECTED

QUALIFIER

CCBI Aluminum 23.9 ug/L 119.5 239.0 B09W60 U

CCBI Arsenic 2.1 ug/L 10.5 121 .0 B09W60 U

CCB2 Arsenic 2.6 ug/L 13.01 26.0 B09W61 U

CCB2 Calcium 39.4 ug/L 197.0 394.0 B09W86, B09W87 U

CCBI Iron 8.7 ug/L 43.5 167.0 B09W60 U

CCB2 Iron 6.5 ug/L 32.5 1551.0 B09W61, B09W86,
B09W87

U

PH Iron 9.2 ug/L 46.0 92.0 B09W60, B09W61,
B09W86, B09W87

U

CCB2 Magnesium 88.9

110.9

ug/L 444.5 889.0 B09W86, B09W87 U

PH Magnesium ug/L 1054.5 2109.0 B09W86, B09W87 U

PH Potassium -890 ug/L 4450.0 8900.0 B09W60, B09W61 J

PH Potassium -890 ug/L 4450.0 8900.0 B09W86, B09W87 UJ

CCB2 Sodium 91.2 ug/L 1 456.0 912.0 1 B09W86, B09W87 U

PH Sodium 254.8 ug/L 1274.0 2548.0 B09W86, B09W87 U

CCBI Vanadium 8.4 ug/L 42.0 84.0 B09W60 U

F

B2 Vanadium 10.1 ug/L 50.5 101.0 B09W61, B09W86,
B09W87

U
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BLANK ANNA SAMPLE DATA SUMMARY
i

SDG:9402L45E R.EVI^WE'R: RJS _^IDATE: 4/15/94 PAGE 2 -OF-j-

COMMENTS:

SAMPLE ID COMPOUND RESULT Q IRT (UNITS 5X
RESULT

IOX
RESULT

SAMPLES
AFFECTED

QUALIFIER

PB Vanadium 21 1 .4 ug/L 142.0 284.0 B09W60, B091W61,
B09W86, B09IW87

U

PB Zinc 7.9 ug/L 39.5 79.0 B09W60, B09W61,
B09W86, B09W87

U
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BLANK AND SAMPLE DATA SUMMARY

SDG:9402L45'B REVIEWER: RJS DATE: 4/15/94	 _^ PAGE 3 OF 3

COMMENTS:

SAMPLE ID COMPOUND RESULT Q RT UNITS 2X
RESULT

lox
RESULT

SAMPLES
AFFECTED

QUALIFIER

CCBI Nickel -9.6 ug/L 19.2 96.0 B09W60 U1
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ACCURACY DATA SUMMARY

N
1

%O

SDG: 9402 1-458 REVIEWER: RJS	 -^DATE: 4/ 1:5/914 PAGE —j—OF I

COMMENTS:

SAMPLE ID. COMPOUND % RECOVE RY
SAMPLE(S)
AFFECTED

QUALIFIER
REQUIRED

B09IM60A Lead 84.5 B09W60 UJ

B09W61 1% Lead 83.6 B09W61 UJ

B09W63A Selenium 77.3 B09W60 Ul

B09W61A Selenium 72.3 B09W61 UJ

B09WWA Thallium 84.2 B09W60 UJ
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PRECISION DATA SUMMARY

SDG DATE: 4/13/94 PAGE I OF I

COMMENTS:

COMPOUND SAMPLE ID: SAMPLE ID: RPD SAMPLES AFFECTED QUALIFIER

Calcium 809W60 B04W60L 20% B09W60, B09W61 1

Calcium 809W60 B09W60L 20% B09W86, B09W87 Ul

Magnesium B09W60 B09W60L 17 .8% B09W60, B09W61 1

Magnesium B09W60 B09W60L 17.8% B09W86, B09W87 Ul

Sodium 14-09W60' B09W60L 16.8% B09W60, B09W61 1

Sodium 809W60 B( )W60L 16.8% B09W86, B09W87 UI



WHC-SD-EN-TI-266, Rev. 0

DATA QUALIFICATION SUMMARY

SDG:9402L458 REVIEWER: RJS DATE: 4/15/94 PAGE 1 OF l

COMMENTS:

COMPOUND QUALIFIER SAMPLES
AFFECTED

REASON

Mercury UJ B09W60, B09W61,
B09W86, B09W87

Holding Times Exceeded

Aluminum U B09W60 Lab Blank Contamination

Arsenic U B09W60, B09W61 Lab Blank Contamination

Calcium U B09W86, B09W87 Lab Blank Contamination

Iron U B09W60, B09W61,
B09W86; B09W87

Lab Blank Contamination

Magnesium U B09W86, B09W87 Lab Blank Contamination

Sodium U B09W86, B09W87 Lab Blank Contamination

Vanadium U B09W60, B09W61,
B09W86, B09W87

Lab Blank Contamination

Zinc U B09W60, B09W61,
B09W86, B09W87

Lab Blank Contamination

Nickel
II

UJ B09W60	 ------- - RTeg ive Blank
Contamination

!Ot

assium I B09W60, B09W61 Negative Blank
Contamination

II .	 asstumI rot I UJ B09W86, B09W87 Negative Blank
Contamination

Lead UJ B09W60, BC • 51 GFAA Analytical Spike

Selenium UJ B09W60, B09W61 GFAA Analytical Spike

Thallium UJ B09W60 GFAA Analytical Spike

Calcium J B09W60, B09W61 ICP Serial Dilution

Calcium UJ B09W86, B09W87 ICP Serial Dilution

Magnesium J B09W60, B09W61 ICP Serial Dilution

Magnesium UJ B09W86, B09W87 ICP Serial Dilution

Sodium J B09W60, B09W61 ICP Serial Dilution

II Sodium UJ	 _-	 ----	 ------	 --- B09W86,-B09W87------^ alDtioniCPSer	 ilu

2-91
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INORGANIC ANALYSIS, WATER MATRIX, (yg/L)
	

Paget _ of-1—

N
I
toN

MMI
Laboratory:

1

Sample'Number

• 1 •

_

Locationi ^M

•'
_—,.

no VFM
=

=I

111 ..	 11 . 11 m n n n_. ._.OW-

M ^INN _MI
Barium 11. 1 v . ._n n_._.

11 111 11 v . n n_. n_._.

Calcium 1 1 1 1/ 111 1 1 M 11, 11,111111.11, 11,111111`11, 11,
^n 11 MINN M n_- n

Cobalt 1 1/ 11 N1111111111, .111111.. 11,111111.11,

11 11 1 m^.

. ^
m

•
M._- MINN-.

.1	 :, 111 11®^ 11 MAW 0^ ^EM E n
Manganese 11 11, 11 111 n

IN
_. .

1 WOn -	 11 . _^._._._. n
Potassium 111 EMnNM._. n_.- _n
Selenium

n__-__.___n

Silver 1 111
.1^1^^,'

1^1 ^_. n-._._M̂ ._._n
Sodium 111 ^V^ ^_._n-.-._NINE .
,Thallium 1 11 m /11 M_E_n-n-._._n_n_n
Vanadium MMUMMU_._n_n-n n_n_._n

' WOn ' 1 MENI._n_n-n_._n_n_.

_n-.-__.._.-_.^.
IMMEMNIN —N_N_M—^

IMMIMMEMNIN
0_M_M—MMMI _M—M_U_O_M

NA - Not Analyzed, FIL — Filtered
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HOLDING TIME SUMMARY

SDG: 9402L4452 REVIEWER: LM	 DATE: 4/26/94 PAGE 1 OF I

COMMENTS:

FIELD SAMPLE
ID

ANALYSIS
TYPE

DATE
SAMPLED

DATE
(PRE PARED

DATE
ANALYZED

PREP.
HOLDING
TIME, DAYS

ANALYSIS
HOLDING
TIME, DAYS QUALIFIER

B09W58 Mercury 01/25/94 02/25/94 02/25/94 28 UJ

B09W59 Mercury 01/25/94 02/25/94 02/25/94 28 U1
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BLANK AND SAMPLE DATA SUMMARY

S•DG:9402L462 REVIEWER: LM DATE: 4/26/94	 _ PAGE 1 OF I

COMMENTS:

SAMPLE ID COMPOUND RESULT Q RT UNITS 5X
RESULT

10X
RESULT

SAMPLES
AFFECTED

QUALIFIER

PB Alutrunum -17.0 ug/L 85.0 170.0 809W59 U .1

C'CB2 Arsenic 2.4 ug/L 12.0 24.0 B09W58 U

CCBI Bar ium 6. 1 ug/L 30.5 61.0 B09W59 U

CCBI Iron 7.5 ug/L 37.5 75.0 B09W59 U

P Vanadium 20.5 ug/L 102.5 2105.0 B09W58,
B09W59

U

PIB Zinc 5.0 ug/L 25.0 50.0 809W59 U



ACCURACY DATA SUMMARY

SDG: 9402 1-462 REVIEWER: LM DATE:, 4/26/94 `WAGE I OF I

COMMENTS:

SAMPLE ID COMPOUND % REC OVERY
S'AMPLE(S)	 -
AFFECTED

QUALIFIER
REQUIRED

B09W59A. Lead 84.0 BIOSIW'59 UJ

B09W58A Selenium 78.0 BOSIW'58 UJ

1309W58S Selenium 74.0 BO9W'58, B09lW59 UJ

B09W59A Selenium 77.0 BOSIW'59 U.1

PH Thalliu m 76.0 BOSIW 58 UJ

B09W58A Thalliu m 76.0 B09W58 U1

N
1

1-0
lP

iA
1

En
0

M
x
I

H
H

I
N
0%
01

;U
IN
.4

0



d
1

t*1z
I

H
H

1
N
T
Ol

;U
(D
C

ch

0

,'^r2 , p a r^r^^

N
1

ch

PRECISION DATA SUMMARY

SDG:9402,L462 REVIEWER: LM	 DATE: 4126/94 PAGE I OF 1

COMMENTS:

COMPOUND SAMPLE ID: SAMPLE ID: RPD SAMPLES AFFECTED QUALIFIER

Calciurn B09W58 B09W58L 27.5 B09W58, 13 09)W59 1

Iron B09W58 B09W58L 27.5 B09W58 1

Iron BWW58 B09W58L 27.5 B09W59 Ul

Magnesiurn B09W58 B09W58L 27.9 B09-W58, B09W59 1

Sodium B09W58 B09W58L 26.7 B09 W58, BIY9W59 1

E
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DATA QUALIFICATION SUMMARY

SDG.9402L462 REVIEWER:-LM	 DATE: 4/26/94	 PAGE I OF--L

COMMENTS:

COMPOUND QUALIFIER SAMPLES
AFFECTED

REASON

Mercury UJ B09W58, B09W59 Holding Times Exceeded

Aluminum UJ I B09W59 Negative Blank
Contamination

Arsenic U B09W58 Lab Blank Contamination

Barium U B09W59 Lab Blank Contamination

Iron U B09W59 Lab Blank Contamination

Vanadium U B09W58, B09W59 Lab Blank Contamination

Zinc	 --- --- iL------ -- B09W59 Lab Blank Contamination

Lead U3 B09 W:)	 — _ GFAA Analytical Spike

Selenium UJ B09W58, B09W59 GFAA Analytical Spike

Thallium UJ B09W58 GFAA Analytical Spike

Thallium UJ B09W58 PB Analytical Spike

Selenium UJ B09W58, B09W59 Matrix Spike

Calcium J B09W58, B09W59 ICP Serial Dilution

Iron I B09W58 ICP Serial Dilution

Iron UI B09W59 ICP Serial Dilution

Magnesium J B09W58, BOW59 ICP Serial Dilution

odiumS-r	 -	 -- B09W59, 130-. w5^ 1CP Serial Dilution

2-97
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WELL AND SAMPLE LNFOFTL.4ATION

SAMPLE
INFORMATION

LOCATION

SAMPLE
LOCATION

SAMPLE
NUMBER MATRIX

DATE
SAMPLED NV/V RADIOCHEMISTRY

199-K-11 B09W42 W 01/11/94 V 7-5

199-K-13	 -- PXOW44 -	 - --	 - W	 - 01/12/94 V 7-7-

199-K-18 B09W46 W 01/11/94 V 7-5

199-K-19 B09W48 w 01/11%94 V 7-5

199-K-20 B09W50 W 01/13/94 V 7-7

199-K-21 B09W52 W 01/13/94 V 7-7

199-K-22 B09W54 W 01/13/94 V 7-7

199-K-23 B09W56 W 01/13/94 V 7-7

199-K-27 B09W58 W 01/25/94 V 7-12

199-K-30 B09W60 W 01/20/94 V 7-11

199-K-31 B09W62 W 01/24/94 V 7-10

199-K-33 B09W68 W 01/20/94 V 7-9

199-K-34 B09W70 W 01/13/94 V 7-7

199-K-35 B09W72
B09W88
B09W92

W
W
W

01/14/94
01/14/94
01/14/94

V
V -
V

7-7
7-7
74

199-K-36 B09W74 W 01/14/94 V 7-7

199-K-37 B09W76
B09W90
B09W94

W
W
W

01/17/94
01/17/94
01/17/94

V
V
V

7-8
7-8
7-4

699-70-68 B09W78 W 01/12/94 V 7.6

699-73-61 B09W80 W 01/12/94 V 7-6

699-78-62 B09W82 W 01/12/94 V 7-6

EB-1 - B09W84	 _ W --01,/17,/94 V 7-a"

EB-2 B09W86 W 01/25/94 V 7-11

TB-2 B09WF1 W 01/21/94 V 7-9

3-i
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3.0 GROSS ALPHA AND GROSS BETA DATA VALIDATION

3.1 DATA PACKAGE COMPLETENESS

The following data packages (SDG Nos.) were submitted for
validation and found to be complete:

B09W92	 40039	 40529	 40984
40023	 40053	 40971
4u031	 -3Yr5z1	 40977

is -
3.2 HOLDING TINES

Holding times are calculated from Chain-of-Custody forms to
determine the validity of the results. The maximum holding time
for this analysis is six months.

All holding times were acceptable.

3.3 INSTRUMENT CALIBRATION AND PERFORMANCE

Instrument calibration is performed to establish that the
gas proportional counter used for gross alpha and gross beta
determination is capable of producing acceptable and reliable
analytical data. The initial calibration was performed according
to manufacturer's recommendations and consists of an instrument

- ----- -efficiency-determination-as a function of alpha or beta particle
energy, and as a function of the mass of material submitted for
counting. Continuing calibration checks are performed to verify
that instrument performance is stable and reproducible.

All calibration results, including efficiency checks and
background counts, were acceptable.

3.4 ACCURACY

Accuracy was evaluated by analyzing distilled water samples
spiked with known amounts of alpha or beta emitting
radionuclides. The sample activity as determined by analysis is
compared to the known activity to assess accuracy. Acceptable
accuracy of spiked sample data must fall within a range of 70 to
130 percent. If spiked sample results were outside this range,
associated sample data were qualified as estimated, rejected or

------_— not-qualified,- depending-on -the-individual s ample activity.

3-1
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Due to a LCS percent recovery of 133%, the gross alpha
result for.sample number B09W66 in SDG No. 40521 was qualified as
an estimate and flagged "J".

Due to an LCS analyzed 30 days after the sample analysis,
the gross alpha and gross beta results for sample number B09W68
in SDG No. 40529 were qualified as estimates and flagged "J".

All other accuracy results were acceptable.

3.5 PRECISION

Analytical precision is expressed by the RPD between the
recoveries of duplicate matrix spike analyses performed on a
sample. When the laboratory has not performed duplicate spike
analyses, precision may also be assessed using unspiked duplicate
sample analyses. If both sample and replicate activities are
greater than five times the RDL and the RPD is less than 35
percent for soil samples and 20 percent for water samples, the
-results are accegtable__-if_either activities are <SYRDL, a
control limit of <2xRDL is used for soil samples and <RDL for
water samples. If either the original or replicate value is
below the RDL, the applicable control limits are <RDL for water
samples and <2xRDL for soil samples. If the RPD is outside the
applicable control limit, associated results are qualified as
estimated detects or estimated non-detects.

All precision results were acceptable.

33. 669 BLAni1 SAMPLES

Blank samples are analyzed to determine if positive results
are due to laboratory reagent, sample container, or detector
contamination. -If-blank analysis-results-indicated t he presence
of an analyte above both the MDA and the statistical uncertainty
associated with that MDA, the following qualifiers were applied:
All positive sample results less than five times the highest
blank concentration were qualified as estimated; sample results
below the MDA were elevated to the MDA and qualified as
undetected; sample results above the MDA and greater than five
times the highest- -blank- concentrati-oir- were not quail=ied

All blank results were acceptable.

3.7 ANALYTE QUANTITATION AND REPORTED DETECTION LIMITS

Analyte quantitation and detection limits were recalculated
for all samples in each data package to verify their accuracy.

All analyte quantitation and repo rted detection limits were
acceptable.

3-2
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3.8 QVEP Ik-LL_ASSESSMENT AND SUMMARY

A review of instrument continuing calibration information
and QC data indicates that instrument performance was adequate
for these analyses. Due to a high LCS percent recovery, the
gross alpha result in sample number B09W66 in SDG No. 40521 was
qualified as an estimate and flagged "J". Due to an LCS analyzed
30 days after the sample analysis, the gross alpha and gross beta
results for sample number B09W68 in SDG No. 40529 were qualified
as estimates and flagged "J". Data qualified as estimated are
valid and usable for limited purposes only. All other QC data
are valid and usable for all purposes.

3-3
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4.0 ALPHA SPECTROSCOPY DATA VALIDATION

4.1 DATA PACKAGE

The following data packages (SDG Nos.)_were submitted for
validation and found to be complete:

B09W92	 40039	 40529	 40984
40023	 40053	 40971
40031	 40521	 40977

4.2 HOLDING TIMES

Holding times are calculated from Chain-of-Custody forms to
determine the validity of the results. The maximum holding time
for this analysis is six months.

All holding times were acceptable.

4.3 INSTRUMENT CALIBRATION AND PERFORMANCE

Instrument calibration is performed to establish that the
alpha spectroscopy system used is capable of producing acceptable
and reliable analytical data. Continuing calibration checks are
performed to verify that instrument performance is stable and
reproducible. The calibration consists of an instrument
efficiency determination for each alpha radionuclide region of
interest, and a system resolution assessment as measured by the
full-width at half maximum for each peak.

All calibration results, including efficiency checks and
background counts, were acceptable.

4.4 ACCURACY

Accuracy was evaluated by analyzing distilled water samples
spiked with known amounts of alpha emitting radionuclides. The
sample activity as determined by analysis is compared to the
known activity to assess accuracy. The acceptable laboratory
control sample recovery range is 70 to 130 percent, while that
for a matrix spike is 60 to 140 percent. Spike sample results
outside the above ranges resulted in associated sample results
being qualified as estimated, rejected, or hot qualified,
depending on the activity of the individual sample. A chemical

-tracer 15 used to determine the efficiency of the analytical
method, with tracer yield limits of 20 to 105 percent. Sample

4-1
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results with chemical yields outside the above stated limits were
qualified as estimated or rejected depending on sample activity.

Due to sample analysis occurring several days before and
after LCS analysis, alpha spectroscopy results for samples
B09W54, B09W52 and B09W50 in SDG No. 400339 were qualified as
estimates and flagged "J".

------- ---Due-to-a LCS percent recovery of 32%, the Uranium-235
results for all samples in SDG No. 40039, except sample number
B09W88, were qualified as estimates and flagged "J".

Due to-a -LCS -percent recovery of 50%, all Uranium-235
results in SDG No. 40031 were qualified as estimates and flagged
nJn.

Due to a LCS percent recovery of 510, the Uranium-235 result
for sample number B09W76 in SDG No. 40053 was qualified as an
estimate and flagged "J".

C-1-1
	 to a LCS

results for sampl
were qualified as

Due to a LCS
- __for sample number

flagged "UR".

percent recovery of 62%, the Uranium-235
numbers B09W64 and B09W66 in SDG No. 40521

estimates and flagged "J".

percent recovery of 24%, the Uranium-235 result
B09W68 in SDG No. 40529 was rejected and

Due to a LCS percent recovery of 670, the Uranium-235 result
for sample number B09W60 in SDG No. 40977 was qualified as an
estimate and flagged "J".

- Due to -a-LCS-percent recovery of 67%, all Uranium-235
results in SDG No. 40984 were qualified as estimates and flagged"J"

Due to a LCS_ Percent_recover y of 30, all Uranium-235 results- - ---- - ---------- - - -
in SDG No. 40023 were rejected and flagged "R" or "UR".

All other accuracy results were acceptable.

4.5 PRECISION

Analytical precision is expressed by the RPD between the
recoveries of duplicate matrix spike analyses performed on a
sample._ when-the--laboratory has-not performed duplicate spike
analyses, precision may also be assessed using unspiked duplicate
sample analyses. If both sample and replicate activities are
greater than five times the RDL and the RPD is less than 35
percent for soil samples and 20 percent for water samples, the
results are acceptable. If either activities are <SxRDL, a
control limit of <2xRDL is used for soil samples and <RDL for
water samples. If either the original or replicate value is
below the RDL, the applicable control limits are <RDL for water

4-2
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samples and <2xRDL for soil samples. If the RPD is outside the
applicable control limit, associated results are qualified as
estimated detects or estimated non-detects.

Due to a RPD outside QC limits, all Uranium-238 results in
SDG No. 40031 were qualified as estimates and flagged "J".

Due to a RFD outside QC limits, all Uranium-234 results in
SDG No. 40039, except sample number B09W88, were qualified as
estimates and flagged "J".

Due to a RPD outside QC limits, the Uranium-238 result for
sample number B09W76 in SDG No. 40053 was qualified as an
estimate and flagged "J".

Due to a RPD outside QC limits, the Uranium-234 result for
Cy sample number B09W60 in SDG No. 40977 was qualified as an
C=1ws^ estimate and flagged "J".

-' -Due to-RPDS outside QC limits;-all Uranium-234 and
Uranium-238 results in SDG No. 40984 were qualified as estimates

.` and flagged "J".

-. All other precision results were acceptable.

4.6 BLANK SAMPLES

Blank samples are analyzed to determine if positive results
are due to laboratory reagent, sample container, or detector
contamination. If blank analysis results indicated the presence

- ___of an analyte above both the MDA and the statistical uncertainty
associated with that MDA, the following qualifiers were applied:
All positive sample results less than five times the highest
Manic concentration were qualified as estimated; sample results
below the MDA were elevated to the MDA and qualified as
undetected; sample results above the MDA and greater than five
times the highest blank concentration-were not qualified.

Due to the blank not being analyzed with the SDG, all alpha
spectroscopy results in SDG No. 40039 except B09W88 were
qualified as estimates and flagged "J".

All other blank results were acceptable

4.7 ANALYTE QUANTITATION AND REPORTED DETECTION LIMITS

Analyte quantitations and detection limits were recalculated
for all samples in each data delivery package to verify their
^..^uracy.

Reported MDA values for the following samples were above the
RDL:

4-3
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Uranium-238 in sample number B09W62 in SDG No. 40971.

Uranium-234 in sample number B09W86 in SDG No. 40977.

All other analyte quantitation and reported detection limits
were acceptable.

4.8 OVERALL ASSESSMENT AND SUMMARY

A complete review of all QC and calibration data indicates
that overall system performance_was_adequate. Due to sample
analysis occurring several days before and after LCS analysis,
alpha spectroscopy_ resuits__^except_ blank,-spli t or duplicate
samples) for samples B09W54, B09W52 and B09W50 in SDG No. 40039
were qualified as estimates and flagged "J". Due to low LCS

_	 percent recoveries, all Uranium-235 results (except blank, split
or duplicate samples) in SDG Nos. 40984, 40977, 40521, 40053,

a:-	 40031 and 40039 were qualified as estimates and flagged "J". Due
to low LCS percent recoveries, the Uranium-235 result for sample
number B09W68 in SDG No. 40529, and all Uranium-235 results in
SDG No. 40023 were rejected and flagged "R" or'!UR". Due to RPDs
outside QC limits, all Uranium-238 results (except blank, split

+	 or duplicate samples) in SDG Nos. 40984, 40053 and 40031 were
qualified as estimates and flagged "J". Due to the blank not
being analyzed with the SDG, all alpha spectroscopy results in
SDG No. 40039 except sample B09W88 were qualified as estimates
a-nd f l a-gged "J". Due to RPDS outside QC limits, all Uranium-234
results in SDG Nos. 40984, 40977 and 40039 (except blank, split
or duplicate samples) were qualified_as_estimat iess - and- - flagged
"J". Reported MDA values for the Uranium-238 result in sample
number B09W62 in SDG No. 40971 and the Uranium-234 result in
sample number B09W86 in SDG No. 40977 were above the RDL. Data
qualified as estimates are valid and usable for limited purposes
only. Rejected data are unusable for all purposes and should not
be reported. All other QC data are valid and usable for all
purposes.

4-4
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5.0 STRONTIUM-90 DATA VALIDATION

5.1 DATA PACKAGE COMPLETENESS

--- -____ - ------The -following -data packages--(-SDC-Nos-.)- •:sere- Submitted for
validation and found to be complete:

B09W92	 40039	 40529	 40984
40023	 40Q53	 40971
40031	 40521	 40977

5.2 HOLDING TIMES

Holding times are calculated from Chain-of-Custody forms to
determine the validity of the results. The maximum holding time
for this analysis is six months.

All holding times were acceptable.

5.3 INSTRUMENT CALIBRATION AND PERFORMANCE

Instrument calibration is performed to establish that the
low background counting system used for Strontium-90
determination is capable of producing acceptable and reliable
analytical data. The initial calibration was performed according
to manufacturer's recommendations and consists of an instrument
counting system efficiency determination. Continuing calibration
checks are performed to verify that instrument performance is
stable and reproducible.

All calibration results, including efficiency checks and
background counts, were acceptable.

5.4 ACCURACY

Accuracy was evaluated by analyzing soil or distilled water
samples spiked with known amounts of beta emitting radionuclides.
The sample activity as determined by analysis is compared to the
known activity to assess accuracy. The acceptable laboratory
control sample recovery range is 70 to 130 percent, while that
for a matrix spike is 60 to 140 percent. Spike sample results
outside the above ranges resulted in associated sample results
being qualified as estimated, rejected, or not qualified,
depending on the activity of the individual sample. A chemical
tracer is used to determine the efficiency of the analytical
method, with tracer yield limits of 30 to 105 percent. Sample

5-1
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results above the MDA with chemical yields outside the above
stated limits were qualified as estimated or rejected.

Due to a LCS not being run with the entire SDG, samples
B09W74, B09W72, B09W54, and BO9W70 in SDG No. 40039 were
qualified as estimates and flagged "J".

All other accuracy results were acceptable.

545 PRECISION

Analytical precision is expressed by the RPD between the
recoveries of duplicate matrix spike analyses performed on a
sample. When the laboratory has not performed duplicate spike
analyses, precision may also be assessed using unspiked duplicate
samplee analyses. If both sample and replicate activities are
greater than five times the RDL and the RPD is less than 35
percent for soil samples and 20 percent for water samples, the
results are acceptable. If either activities are <SxRDL, a
control limit of__t2xRDI, is-us p-d for- soil -samples -and --<RDL for
water samples. If either the original or replicate value is
below the RDL, the applicable control limits are <RDL for water
samples and <2xRDL for soil samples. If the RPD is outside the
applicable control limit, associated results are qualified as
estimated detects or estimated non-detects.

All precision results were acceptable.

5.6 BLANK SAMPLES

Blank samples are analyzed to determine if positive results
are due to laboratory reagent, sample container, or detector
contamination. If blank analysis results indicated the presence
of an analyte above both the MDA and the statistical uncertainty
associated with that MDA, the following qualifiers were applied:
All positive sample results less than five times the highest
blank concentration were qualified as estimated; sample results
below the MDA were elevated to the MDA and qualified as
undetected; sample results above the MDA and greater than five
.times the highest blank concentration were not qualified.

Due to a blank not being run with the entire SDG, samples
B09W74, B09W72, B09W54, and BO9W70 in SDG No..40039 were
qualified as estimates and flagged "J".

All blank results were acceptable.

5.7 A.":ALYTE QUANTITATION AND REPORTED DETECTION LIMITS

Analyte quantitation and detection limits were recalculated
for all samples in each data delivery package to verify their
accuracy.

5-2
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All analyte quantitation and reported detection limits were
acceptable.

5.8 OVERALL ASSESSMENT AND SUMMARY

A review of instrument continuing calibration information
---- -----and-¢c_data indicates that instrumentperformance was adequate

for these analyses. Due to a LCS and blank not being run with
the entire'SDG, samples B09 1W'74; $ 109 1W'72, B09W54, and BO9W7O in SDG

-	 -1.7a. 40039 were qualified-as ^ti.ates and flagged "J". Data
qualified as estimate is valid and usable for limited purposes

- - -- - -- --onl'y'-. All other -data --are -valid--and-usable--for all purposes.

5-3
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6.0 CARBON-14 DATA VALIDATION

6.1 DATA PACKAGE COMPLETENESS

-

	

	 she foll owlnq data pacxages (SDG nos.) were submitted for
validation and found to be complete:

B09W92	 40039	 40529	 40984
40023	 40053	 40971
40031	 40521	 40977

Due to a lack of distillation log information, Carbon-14
results for sample numbers B09W44 and B09W52 in SDG No. 40039
were qualified as estimates and flagged "J". This information
was requested, however, the data were not submitted.

6.2 HOLDING TIMES AND SAMPLE PREPARATION

Holding times are calculated from Chain-of-Custody forms to
— --determine the--validi t y - -of the results.--The maximum holding-time

for-- this--analysis is -Six--months.

The following samples were not analyzed within seven days of
distillation and were therefore rejected and flagged "R" or "UR":

• Sample numbers B09W50, B09W54 and B09W72 in SDG No. 40039.

All other holding time requirements were met.

6.3 INSTRUMENT CALIBRATION AND PERFORMANCE

Instrument calibration is performed to establish that the
low background liquid scintillation counting system used for
Carbon-14 determination is capable of producing acceptable and

---	 reliable -analytical -data,- -Each. counting system must be factory
calibrated at installation and after any maintenance or repair.
Calibration consists of an instrument efficiency determination
for each applicable radionuclide. Continuing calibration checks
are performed to verify that instrument performance is stable and
reproducible.

Ali calibration results, including efficiency checks and
background counts, were acceptable.
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6.4 ACCURACY

Accuracy was evaluated by analyzing soil or distilled water
samples spiked with known amounts of beta emitting radionuclides.
The sample activity as determined by analysis is compared to the
known activity to assess accuracy. The acceptable laboratory
control sample recovery range is 70 to 130 percent, while that

--- --	 _	 for--a matrix- spike is 6-0- to-140-percent. Spike sample results
outside the above ranges resulted in associated sample results
being qualified as estimated, rejected, or not qualified,
depending on the activity of the individual sample. A chemical
tracer is used to determine the efficiency of the analytical
method, with tracer yield limits of 30 to 105 percent. Sample
results above the MDA with chemical yields outside the above
stated limits were qualified as estimated or rejected.

Due to the LCS not being analyzed with the SDG, all samples
results except B09W88 in SDG No. 40039 were qualified as
estimates and flagged "J".

The following samples were qualified as estimates and
flagged "J" due to high radiochemical yields:

• Sample number B09W42 in SDG No. 40023.

• Sample numbers B09W44, B09W56, B09W70, B09W72 and B09W74 in
SDG No. 40039.

• Sample number B09W64 in SDG No. 40521.

• Sample number B09W62 in SDG No. 40971.

• Sample number BO9W58 in SDG No. 40984.

All other accuracy results were acceptable.

6.5 PRECISION

Analytical precision is expressed by the RPD between the
recoveries of duplicate matrix spike analyses performed on a
sample. When the laboratory has not performed duplicate spike
analyses, precision may also be assessed using unspiked duplicate
sample analyses. If both sample and replicate activities are
greater than five times the RDL and the RPD is less than 35
percent for soil samples and 20 percent for water samples, the
results are acceptable. If either activities are <SxRDL, a
control limit of <2xRDL is used for soil samples and <RDL for
water samples.---If-wither the original or-replicate value is
below the RDL, the applicable control limits are <RDL for water
samples and <2xRDL for soil samples. If the RPD is outside the
applicable control limit, associated results are qualified as
estimated detects or estimated non-detects.

__ __________All_precision-results were acre.-t-able.
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6.6 BLANK SAMPLES

Blank samples are analyzed to determine if positive results
are due to laboratory reagent, sample container, or detector
contamination. If blank analysis results indicated the presence
of an analyte above both the MDA and the statistical uncertainty
associated with_ that _MDA, the following qualifiers were applied:
All positive sample results less than five times the highest
blank- concentration -  were qualified as estimated; sample results
below the MDA were elevated to the MDA and qualified as
undetected; sample results above the,MDA and greater than five
times the highest blank concentration were not qualified.

Due to the blank not being analyzed with the SDG, all
samples results except B09W88 in SDG No. 40039 were qualified as
estimates and flagged "J".

All blank results were acceptable.

6.7 ANALYTE QUANTITATION AND REPORTED DETECTION LIMITS

Analyte quantitation and detection limits were recalculated
for all samples in each data delivery package to verify their
accuracy,

Reported MDA values for the following samples were above the
RDL:

• Carbon-14 in sample number B09W60 in SDG No. 40977.

All other analyte quantitation and reported detection limits
were acceptable.

6.8 OVERALL ASSESSMENT AND SUMMARY

A review of instrument performance and calibration indicates
that the overall system performance is adequate. Due to the LCS
and blank not being analyzed with the SDG, all samples results
except B09W88 in SDG No. 40039 were qualified as estimates and
flagged "J". Due to high radiochemical yields, data for numerous
samples were qualified as estimates and flagged "J". Due to a
lack of distillation log information, Carbon-14 results in sample
numbers B09W44 and B09W52 in SDG No. 40039 were qualified as
estimates and flagged "J". Sample numbers B09W50, B09W54 and
B09W72 in SDG No. 40039 were not analyzed within seven days of
distillation, therefore, all associated sample results were
rejected and flagged "R" or "UR". Data qualified as estimated
are valid and usable for limited purposes only. Rejected data
are unusable for all purposes and should not be reported. All
other QC data are acceptable for all purposes.

6-3
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7.0 TRITIUM DATA VALIDATION

7.1 DATA PACKAGE COMPLETENESS

The following data packages (SDG Nos.) were submitted for
validation and found to be complete:

B09W92	 40039	 40529	 40984
40023	 40053	 40971
40031	 40521	 40977

7.2 HOLDING TIMES AND SAMPLE PREPARATION

Holding times are calculated from Chain-of-Custody forms to
determine the validity of the results. The maximum holding time
for this analysis is six.months.

All holding times were acceptable.

7.3 INSTRUMENT CALIBRATION AND PERFORMANCE

Instrument calibration is performed to establish that the
low background liquid scintillation counting system used for
Tritium determination is capable of producing acceptable and
reliable-analytical data. -Each--counting--system--must be-factory

-	 calibrated at-installation-zrid after any maintenance or repair.
_-_calibration consists of an instrument efficiency determination

for each applicable radionuclide. Continuing calibration checks
are performed to verify that instrument performance is stable and
reproducible.

All calibration results, including efficiency checks and
background counts, were acceptable.

7.4 ACCURACY

Accuracy was evaluated by analyzing soil or distilled water
samples spiked with known amounts of beta emitting radionuclides.
The sample activity as determined by analysis is compared to the
known activity to assess accuracy. The acceptable laboratory
control sample recovery range is 70 to 130 percent, while that
for a matrix spike is 60 to 140 percent. Spike sample results
outside the above ranges resulted in associated sample results
being qualified as estimated, rejected, or remaining unchanged,
depending on the activity of the individual sample.
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All accuracy results were acceptable.

7.5 PRECISION

Analytical precision is expressed by the RPD between the
recoveries of duplicate matrix spike analyses performed on a
sample. When the laboratory has not performed duplicate spike
analyses,-precision may also be assessed using unspiked duplicate

--- - - --- --- sample analyses. If both sample and replicate activities are
greater than five times the RDL and the RPD is less than 35
percent for soil samples and 20 percent for water samples, the
results are acceptable. If either activities are <SxRDL, a
control limit of <2xRDL is used for soil samples and <RDL for
water samples. If either the original or replicate value is
below the RDL, the applicable control limits _ar- e - <RDL for water
samples and <2xRDL for soil samples. If the RPD is outside the
applicable control limit, associated results are qualified as

c='	 estimated detects or estimated non-detects.

All precision results were acceptable.

7.6 BLANK SAMPLES

Blank samples are analyzed to determine if positive results
are due to laboratory reagent, sample container, or detector
contamination. If blank analysis results indicated the presence
of an analyte above both the MDA and the statistical uncertainty
associated with that MDA, the following qualifiers were applied:
All positive sample results less than five times the highest
blank concentration were qualified as estimated; sample results
below the MDA were elevated to the MDA and qualified as
undetected; sample results above the MDA and greater than five
times the highest blank concentration were not qualified.

Due to the blank not being analyzed with the entire SDG, all
tritium results except B09W88, B09W44 and B09W52 in SDG No. 40039
were qualified as estimates and flagged "J".

Due to the presence of laboratory blank contamination, the
following sample was qualified as an estimate and flagged "J":

• Sample number B09W76 in SDG No. 40053.

All other blank results were acceptable.

7.7 ANALYTE QUANTITATION AND REPORTED DETECTION LIMITS

Analyte quantitation and detection limits were recalculated
for all samples in each data delivery package to verify their
accuracy.
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All analyte quantitation and reported detection limits and
sample results were acceptable.

7.8 OVERALL ASSESSMENT AND SUMMARY

A review of instrument performance and calibration indicates
-

	

	 trite overall system performance is adequate. Due to the
blank not being analyzed with the entire SDG, all tritium results
except B09W88, B09W44 and B09W52 in SDG No. 40039 were qualified
as estimates and flagged "J". Due to minor laboratory blank
contamination, the Tritium result for sample number B09W76 in SDG
No. 40053 was qualified as an estimate and flagged "J".
Estimated data are considered usable for limited purposes only.
All other QC results were acceptable and usable for all purposes.

7-3



d
t
zz

1

H
I

N
D\
O^

fD
C

0

RADIOCHEMISTRY ANALY 9 18, WATER MATRIX. (pCU'L.-2 standard devlaHons)	 Page_1_ of_t_

a^

Laboratory: Teledyne

e.	 . i •	 ,.M
Sample Number

Location
-M ---

Remarks _--
..

'0 ' ©' :.	 ©' °	 © ©0000

DIM

M-M-M_M-M_M-m_n_.

E



C?

!n
t7

I
zx

i
H
H

I
N
O^
Ol

x
.4
C

Ln

0

RADIOCHEMISTRY ANALYSIS, WATER MATRIX, (pCUL.-2 standard deviations) 	 f r ^' " I"F ` ^'" 1`	 F'age_,1_ of—t,

J
I

•

1071571	
,	 ,0000• :,. Om0 ' :,. Qm

r	 T1mKITIM

.,..
Mi

rr	 r
fmrml lmzmm—m_m_m

r r. r r r. r r —^—^_^ m_



gl

to
17I
toz
I

HH
I
N

C

O

RADIOCHEMISTRY ANALYSIS!, WATER MATRIX, (pCl .-2 standard deviations) 	 Paget_ of_t_

I
m

: 0 •	 : O jB09W82 -- -
699-73-61 699-78-62

-^

worm, sm
OEM O ®NCO WOMINIMMENNIM
OEM mm m MINMEMMININNE
m '® ®' —MMMIN_O NIMMOMMIN_N,
0 m	 I 0 '®' —MMMINIMM NIMMO—N^-m
0MMOmm _M_O_M M_E_ _E'r r l E I	 I amm —N_E_N M_EINON m

N_N_EENN_N^ —M_N_M
MOMOMMON NIMMO_ —NIMME_N m^^_^_^,

N_NION —OMMIN_O MIMMM—MINNO

^_M_ —M_N_E M_N_E_N
IN ._._ -._n_. M_n-n_.

MOM MWOON .-._n---n_n n_n_n_.
.-._ -._n_. .-._nION.

_.-._ _._n_n .-.-nM.
-.-._ -n-n-. ._n-n
WMEn_._ -._n-. ._n-n_.

MOOMMINIMMMON1 -._n_. ._n_n_n
.-._ _._._. ._n_._.

WON MWOWN .-._ -._._. ._n_n_.
n_._ -n-n_. ._M_n_.

ON n_._ -._n_. -_._._.
ON n_n_ -n_n_n .-n-nIn

-.-._.-.-n_. .-n-n_n
._n_n_n

-._._.-._n_. ._n-._n

im



x
n

I

O
I
z
z

I
H
H

I
N

41

xl
(D
C

O

(RADIOCHEMISTRY ANALYSIS, WATER MATRIX, (pCJ/L«-2 standard deviations) 	 -	 r r ' (.,. is { :,l I
	

Plaget_l __ oft

J
1
J

Project: WESTINGHOUSIE-HANFORD
Laboratory. Teledyne
Case	 SDG: 4(X)39
Sample Number B091Nf44 B09W50 B09W52 B09W54 B09W56 B09W70 B09W72 B09W74 B09W88
Location 199-K-13 199-K-20 199-K-21 199-K-22 P.99-K-23 199-K-34 199-K-35 199-K-36 199-K-35
Remarks DUP
Sampie Date 01/12/94 01113/94 01/13/94 01/13/94 01113/94 01/13/94

_
01/14/94 01/14/94 01/14/94

Radlorhemistry Analysis Result G Result O Result O Result O Result O Result O Result O Result O Result O Result O
Gross Alpha 1.70 U 0.93 U 0.39 U 0.91 U 3.30 2.10 2.40, 2.60 1.60 U
Gross Beta 6.80 31.00 89.00 13.00 36.00 79.00 8.10 6.40 7.70
Uranlum-234 1.40 J 0.60 J 0.320 J 0.560 J 2.20 J 2.60 J 0.890 J 1.60 J 1.10

Uranlum-235 0.027 UJ 0.029 UJ 0.0071 UJ 0.0063 UJ 0.08 UJ -0.065 UJ 0.0076 UJ 0.12 J -0.015 U
Uranlum-238 1.20 J 0.40 J 0.26 J 0.23 J 1.80 J 1.70 J 0.65 J 1.10 J 0.89
Strontlum-90 -10.16 U 9.20 28.0 2.60 J -0.21 U 30.0 J -0.49 UJ 0.34 UJ 0.88 U
Carbon-14 370.0 J 11.00 R 6.70 UJ 1	 -8.20 j UR 41.00 J 6600 J 23.00 R 240.0 J 29.00
Tritium 7000 590.0 J 790.0 420.0 J 450.0 J 4500 J 2000 J 490.0 J 2000

DUP - Duplicate
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